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Ttf ^3*53? Of 5^fr e i ^'4; 

Ufa 4lf ^5fj9f Of B\j?j(fh ^t*ra^t!ij! ' 

-Sn^T^tifi 

fa<rtf% 3*tf»TWFl fcsp^ 

^W l <.'t| •HIR'M C«f P^*f'ftc«i3 

Slfti5i^‘c?rg “ ^csl^s” *rnj 
, * 

, ca 'SB f^rihr 5>?i » 

^\<rffa jyr bvj»' tttsi i 


?f' »iar >m *i!?i i 




I 


.Sl?fsr*j3 f%W7t^?Tf% ®5I §fcgs Z]7 

Of 3«t1 3f| 

vfy$ 5-\?1fgt ^W^C^Nah u*ai. Philo- 

SOPHS SM1 11 ALI IIS BRWfHLS) Vfffjsf 

5i#TOi^t<F ^f^TCSR i 

**$8 firwwt vf£t»rc cn c* ftihrsw*! *OT*fg* 

a«ltftfT?[ 

^T?Jtf*T C5FT*T5TFt«t7 T g|?PT*t5i<R 5(1^ ’srs^jr^fsTSsr 
^ w ^ 71 d)* **f*3 £t?p-f*t 5OT1 ^5Tp5 £tCT - 3J3?to 

srtsv ftwjtsj?tf*t ®^r Simw 

5T5f ST^l^tC^ srlfl R<I JTt^tOT S’T'S C&’Tt^T 3TtC^' 
C^ (Cir vmbi us s Kiomi \?*<5 n ioh nn Pj on r) * 
srira *^<5 3 §ii?n> 

( Ml SI I VI OI S< I1MTS AM) Am ) ‘‘fVSfSf^ "5IT33 *p 

v<J*5 til?[\ ( E\< s f f OPd 1)1 A AmMaU \\ \) ‘ 

^C^tfvff^Jl 4 TFlf^r W i ' %\7$}fh ^* 5 - 

^xsto f<re?r srfi> 5 "&ff% &fcsrtet*ft<r ft^r 
*w*t* ^?rs ^r<rjtpfic<r ^rsrt^i 

(i)M s c OI its* ) cm C ?3tcsr T fiftSSF 

r * ^t-r^n em*t ?w?r *f?Ri *«• 

rcvrj raw*f “ ^T^ft<r ^ ^ ^tT$- 

«f4*.£t*t>r •Rrvtcwsr ‘ frcrofi;* 

r Tj t ST£ff5$ ^1 ^rt'et 3 ?'? SpP^f' ^ *$^1^ 

strarsTsrc^r ^vf £f*t*{*fae®T;i i 



’SWVtf* 'fit f?M53l 35f?3ffB3ltJ[ C3 fa3jft3 

fvr^^r yr^r cVm ^*iftsr srtstrs ^ivnaCT 3fJ7i£t<T‘i 

C3F*t Snot'S facTSF'lStre fftfC’S 55%? 

Jitsrit^rrc? ap&$ as<ri lErt^r «rlat 5ca ijpsa., 
£t«rsr C5T4TI 3«3i gjf^ 3?fe? *ra* 
?ri> 1 cn ^srs ^twa; as-ft* faifir ^tfi- 

fifcas asfij-rs 5?-<rtc¥ c>i ®ir>i can^csr 

corrrfsrsrfa ?t?rc^?r «Wa C335 ■5m3> % fw f^f^r <Ttfgr 

■535*1 asters *11 f% 3T? ^rf*is f<5flitrr 

f<a , C3 ^fs^JcST 'M*. 3W3’ <T1 3* ^5 tpsjas si 4rasT- 

gflj-g; *fCaF £ff^if®'<ftfl f»5T .TSf^J ca^ 

3T^i3j ht3t 5 *tr r <r srt^ fa^ ^raasfiN cp F 3£f‘3s 
3^5 «j*fw lasrs ^rcs*. *t<i, £ft»g 5 s-n ra infs- 

3tw? 3;?! 3T5t<lS C*I3 -®f5if^ St^TiT Jpfg-C^ 31 
*11*331 C3^ 35^5 *1C^5 ^lai^afC? ^«f a><T5 3 «■*!?■ 
■sfswft ■S‘^?rtrs» «r« *tf$3 ^fsr^rlfs' 1 « 

-43 «5^cas c*r cwsi fairji’ta ctfsisfTC^ 

stare '5lOTi<r f333 facial 3S3 ;% 3553 3C3 

?3*C5 C3 3>C3as £j*tC3 f*WJJ?s~*tti 1 *c& *tic<r -5f*J-- 
3*1 J|?\ 1*33 JVl3 S*t ,-S 3U3J ^f*33 3ft>"5 3 r S5‘3 
4'\ «T?’jtW ^nargq f<nj3WI3\ fasf3)31 3*r$ ar-T3 tb?} 
f Tjtaas « |>t3t*.*iiTf* -a 3nrsi^*1t335 *11:33 f ^<’ 

ff \ •3t*f3f' i> i? *m«f ^rsa3 <E9fi faf-sraifw 1 
^5it?r3! fa^jsta *rf53 rj*m$ f^tfw (Hoi k, 

S *j3tC‘.3 $f«* ' C5i5i” »tcai?fa5l<i 

c?V -s ewtfss £tte*t* ^3ij?r nf-s 33 ^t?i — ?f^<i 

2ff5 ST«1>fa 3*5 ‘lj3 53 15131 “tC3-3 0f5 f?t- 

Ccd§ a>5 tf<r 9ffs 3.3 3f53?«! £fasi»I I 

Wl ' « 



I !v 

faWJC'S? sjfs «tt*rc*4 •,■>«« Sifter Mf® ?t<T! 

«rtca> vat *sft* 'sjwjp afrca 5 ? as*t?r ®*rttla« ®*j: . 
tc s ait? fakirs? ’art?i*r«qr«?j*f JTMtif^ii- 

fircscw ®twi facapwi asf?ca wfwrwfcsrs w\*ra «ttfif- 
ca sn ><iase %*tfwcw?r wcstwa c^a aanw tf%5t*nta 
wa aca? stji ?pft® ^riw ^tttfaca? c«tw as«rt?r gf® 
avra ®*rftc® ate? m ?h farfNt? aca fafw *rta: 
facaMl I faC*ra®5 faijJC®3 3F®Slf®? f?a<r af®“ 
<®<n ataatw^* a^tspi asfsnrt tal t%? ^firatc^H i 
frstfffcstsr aratetfws as*rt? Ji\*i5i wrtca $t*t?n sp 
t\3ff« as<FW I 

4t ®fl5?P SfJt'iM aWTa^ etxer an -srataifa? ^f® 

«tC9f Jjt 5P«n gfaa> *te| C?t “ ®'S9tatfa'ift 8 f?ftVTt«f 

Htsfp wtfa® afaastror fa^jc®?r faaa ^rcwi- 
cw® as«n ®o ®>atw*»i t i t\<rtfs ®rafwtc® sr^awas?® 
g®t*r sfjretnfH i , si*[*r« + c*?r stsi " fafaatsf 
®\ 2 fa a>fa?rl cef-wat* ca ®«. gfdr^ta c^aa fawi®f? 
ctfafftCW 5 fa® asfC<rj<I faa? 

^tc? i ®^t?i ^taiwifa?! csta ^g®t?r wi *Ht%® ®<*n- 
fg ®i|i5! •stcac®?' faijj®. faanni wtw at« states 
afac® wtea t 

Sl5t5f<3<( ascacsi? ^ajta® ^s>a?'g1fw!sR srJt^ »H- 

CW? (The late Rev. J. Mack) “fsfsnil faJfTifrat?” «(fa- 

sttew or gp?* a^sta ater gast*f ®t^trr 

fa^j*. enaewar faa? ^aa 'sitst® assii gsta ^srtcfj; act 
aw £w?sa ®taTa ®twi •slfa® «lti 

*<v?rtf® stater faa*"i?< a wtw »' atfoaswfatw state* 
ca tv wsai ®ia wet i 5 »j(®]ite. ^aft® , fsts «tew 



»• J 

scl sppft? 3PST*f?r 'Jt# csurw 

f*wi gjwifer st*rt*rt*> Jft'ys* 

fVrftrcs *rt?;j?t 1 

*' 4St (M. Townsend) >$ 

iff Of? (J. Robinson) JftC^t “ JTSJgfifrvf'’ Ht5I?P 3ft*W 

*tC3f f?vp$\<r f?-?TT 55911 £}*t*t !sfs?tf 5 - 
csR Stef's ’Bttsr?) ‘«rf% *rtwtsc*j£* «rtt »ftr*tf* 1 
f?csr **1 c?t vat «tg nctftiSF f?tfi'- 

5 j?rtf*f SlsT $53* *1f S 5 «t«t of 55 |^#t«i gjfrcw 

■s *t?m 4 <r^ ^twn^m ftstf? *rtet*n 

fs;5§ ^^cfgw fs^Tt 
5 gfsj 55 i jjsrt'OR ^fssrfff 1 

tfs jfpst?^ 1 

SijrtB«j5 “scsrt^t” natfnr r 
*rf®f 1 i&^rtftjfi* 

^\?rtf« 'ivttt jjt^t 1 ^ ■swd>f?<r t 




Tl 


> i wrs«3 stf^-sstspriTS 1 t$t^ 
’TK'T ?i «r^tn fant f¥?r wrffa 
*t'<rt%*r\zn ^spr? *3pwn 

^faart*, *f ^3^53 ^Tr«n? f%1%% 

2p« ^ '2Rirw ^*ri ^tt^, c>n? 

jpr? ^ <F«n *if!wr*mra 

*«/ 

*tff ^«r, wr c>rt >2ff% cwvsu 

^*l*(<fr<js cwft Tg& JW' *rrm 

&m*\ ^ST Vw W.5(1 

■fno 



attfe^rerTtw c^[ *pn- 
Vtffa < 2 tf% ^ ^T?I'3 *rrc?rc, w^s 
c?m?nt 'a l%#Kt? ww *t - 
f*Ffa ^ ^1%^ *rf^S <$<£J 

^ *3^ *rtV tt^rfwr.^ fsRp^ 

*fnnii c*r t^nrf^? ^tsr woti 

Stf^ i 

Nsf^c's<i *hipfct ^rf% toto 

^w\ T% ct T^Wi? *rc*fT ^t- 

cnsci; Nsf^^r?r %*m_ 

nrarc 1 c^m 
f?fcsr**n ^finn ^m;^, a c*rrc 

fi^y mi, <?*t %3ri TOiftsi c*fr 
ftw *rwfa *rarrf? ^f% 

*tfrs s*$m *rrt^, <?r *m*f f%, n»t^i 
*T tcipr 1 c^^i ^-sns- 
fac^sri ^f?nn «rtc^, c^ aj^rTOr TRn 
aiytif ^ffeSff, ^1 <srf% 

^*0 ft*. *rt^ «TfT5 ^1% 

wpf c^ferffai 



t 

c^r’hfw *ri, 

4vnw <7i ^Tf*r 
* Trr*rr<i atw^fairti^ t%f5r <nwi f^wn-' 
firpsTs to crotetfro ’sr^i «tro 
fro ^m» r, w &r$ ftV’tfero 
*r^i*r ff%? ^r <pFt?F? ti $&- 
^rsrmrg ^fsW *rtro ^gi- 
€f^r i c^k ^to ^sc»<r ^finn *rt^, <tt, 
C^m«ft c l<J Tt^1 t2 ff%%^? T*fg^¥l ^m 
CT fTO Tf*fa ^1 ^Tf¥ arfTO 

*«fc*i* 'a ^rf^ c^tg »tw c*r^pr 

• • 

c^tg ’arepirorca wr^ta wm ww* 
*i ^rj *rc*t*rfii f»rfTO to*? if*fa tNi 
*sm i 

4^*c*r ^sprm, « 

fSnawt ?pfinn wzw*, c*$ viw&mm- 

♦rtfa fSifto -to *t« 1%-' 

fare TOt? £ t toj fafam wt* 
?^re 

to«n R^V'ffa 5®tnr *tto c*rrre refa 



8 


i * 

wc* t\ 

1 ^ C*l- 

?f*nn srt^ w #1. 

^Tfet-a ■$% ^ 

& ^rrw toot f^Tsrei vftjt ^ ^"ti 
<rii to ^fwi mr.^ir, w? ?tcto ^ 
^Nstf^ ^ <?rt ^srrra ^rtu 

n*r w 1 ? c^tt>t*ot? 4<FR*f aw*! ^ 
TO wtf^Tt^r ( CTOtW ^gf) ^ T^<T1 
^ ^ni ^t^ c itf»*TTO Tffafc ^f-? ft- 
f^ fTOT WT2J ft ^f^TTl TO?R, ftl 

ft^rrsrsi 5sj3*ri c^ *rs nrf<mt^7- 

W.*fe CTO 3r^ ^r\w\z^ 

'-«a 

TO'F§ « *rn^R i fr^Rn*fta- 

f®r«tF*? %TO '« 'sn;^ etft-£ *n 

5RTO1TO 

'WrffEtfa t^i ^toto 3 

*raij® ^OT.*rrra *fi <^ *ri[pm<r?r^ 
Nsiroift *r*ftE«fa'TO , ft*[re fiw?^ 
<m«f w <?r^ ft^r< w? *rsot 



WFFtfw?i to ^rtfro *rras i ??** 

TO*r ^%Vrv3 <m?R ct *romr s 
ft^jersl 5rtf! cff^wra «roi 
f<$ sgrffa ?i*T f%5[ C^T *W*f 
mi?? 

-taw ^ roF i H fcr c^i c^m *rfTO*M 

«rrcro, a ^tfs^ « fctfro totto ‘ 

• ^ 

fr$T«x?p “frjfprfir tfroi 
mi, ^retrot f^-grj^ M TOi»^rnfr fara 
ari^i 3rr«rr?n: e i ^f^ai ttu$, ^1 to to fro 
«to i 

^ i to ^f^svs «wr*m*a* ^b- 
CSflTOTOTR TO feiRaftf^ CT :— “ f^I 
c^*ifa cro t* V c?rvp:3TOTO*f^ i ^*5^1 
c^Ttt%“^T^t<rnf% j p 

TOft* totos c^^tfff? j^th fKt- 
Tf? cwrrt%s fTgr^ '-a c^ra^cs ftsw 
f^rtTO CW3lf%TO* TOft (to? * 
^jtf* ??(§> ^f?m%*re i 



^rrw 'wisi mf\ ?*5m 

^crora of’TO* to ^fwi «rtfffa *n,‘ w 
irftfFsjf^a ^fro" w ftf 9 ^- ^ ^rrt* i 

TO *P§T « C<R*f CTO f^fTTO- 

^ W f%t%i <®r*r<i >2T«i 

TOH c^ip^ 5rr^, xstto to c i ^ 

*rtr*, ct cw cro fro* >to 

£ 

f^c-jmrg ^r to*t ^*ni wre ^ * 1 , **i-‘ 
<H f%1% c^*r t*t fro fijf^i sftfTOR, 
^f^nrs <*w to* N3 

tsj n ct few few *rwt< «<w£« to wr^s 
^fKTOl c^Rl cwwr^TO't*^ 5 * fes 

fefeWTOT. CW :— “ CTO|; f*fR ^tTT^t? 

c^7ff%ff^r^” 1 f w*f| < s. cromfe from 
■fKm^.cwrr#^^ 1 w “cwwi- 
c*w TOmfes fwnfefeTOTO^ffe 1 ^sft^ 

* a *[?rtc‘i arsrtctf 4 <s*t *«- 

TO 'stiti *TO tot c^to gj^ar a^» <513 




C^TiStW I * 

f*^5 OBFJFfNPf 

( w) i w *cj3 vrs tt* 
'« 4^1 *$? *re <i?4j ^to;, vito 
fron ?rji <s ww ?fal%3f*? 

t*n mr^re me?, w*n ?fro ^r 
c? fro* mmFif? mrte*f? ms cm* f*w 

' i 

mrr*f i c?ms 'mmrrn? ^ mrt*f 

mrn* mm* TOfm* ms <K 
Mr? ifterom, c*%ms f^r*« ^ 
mrre*f? *e*fi mrr«f f?c*r?m^ ^t?i 
m§e*j? TOtw* ms to c? ***fsj *i t &- 
c? «hto ^,%*tws’nra'g^. 

mrfms (mfso 

m?i *T*1 ^me? *^cmr? mm Tf’srr^tm 
^fkTO - , ‘c^- 

*;t?r? m?i' 5 tw ^f?i ff*r m£; c?*?sf?- 
cto f?fs? f% ?. 

^ i ?ff cm mmf% TO*, c? 
f^jre? *tfsF flm to ^ f 

ns^(?i cm *f to mm** *n ? 



v cfrfsrattw i 

*^*rra ?wi tt^ 5 me? ct wrew ,m- 

0*X3 WOT * ?f%? W 

wf??tesw wrrwl^f* ww ?fi» ?i mm 
ot tt?i ?i &vrf*t* ?tM' m?i - 

mew fwi fea* wtem? c? ^r»tt%* 
i wrfameOT 
n?t3F? sm*t m^?rc^*f?fR ?r*f?^wre? 
?rmi «rwta wm w^ei? (wm? 
c^ftmwH amt«i cawwor «r*fa) fw 
mem? mrnw? wg?i m, ^tmr <4^- 
w f?r^ mrrsF? few ? ^*r ^©fere? «rst 
tr^ro? if%? wmn mwtmj^ 4*rtrrs 
^t?i cwt? w^ *re? wrewfewi m- 
wt^ w twf^mww ^ww?mew??fe<i 

^wre? **twi wc* s ?*(em? w^- 

WfOT Wtfa wfestfeew? I (^5f??? e l wm?i 
^■gjs 5 w «rwt*t wfe?) c*r^ mr- 
cwfjpmfa ^ew '*re? we?wre?w. wfsOTi 
m%OTfW^w^jrm,wfs?i ^pi f^- 



(rfrf«T£rr^ i a 

w-iij ^irrr^T, f%i ft-grire? am ^ *r$\. 
^sf ^fT <^Wf3, 4^^T? f^r.^FT 

*$$ ^nr^fF? f^ci* 

crsre ■sfrot^ff? 
c^ticf? <n res ^mrrre & 'srfsrs 
*«?fSrer fjr^s T^?n $rrre ^ c^rer^srrfa- 

cs fw^f *4*re wc?, tffre . 

t -?1 ^rtre *nr.s, cs 

fac-Vjfa^U £t<pftX(j ^ -sfscss ^<rs 

<$ cwizsj wrre ^fsr sffK si ? 
^w.*t ^ressres^ftss s^sts <rf^re 

’Spf^ Si 3RIS ^ nt^rere, <-#§rPS 

^■sns -5n^<F fsss -arrc^ ct ^i *pnrrffir« 

&wt*\ *m st^ w .s^rersi ^rrra *r*[- 

^T^rc^'S <2f^§ ^S Sl*t, CJf Si^l ^S 

^f?rft re ^repftssi ’^rews 
reTre S^Sf ^Sl sisi fstf? faSS ^T^- 
S^ftS fs*^ ^St ^tre^ 'Q 

?tres I 

8 1 cre*f sw ffs sf^ fSpf^J/s 





ssrr tor r^r ^ri 1% r Rt’f 
s^, rt^e^ ^f%rsu R«fR R^T- 
CSHWi 'S ^ftfj ^trfR ssRT? WR 'O f% 

f% 'S ^RR 'S tff% f^F <2tRR <3TR1 

wffsRr® 's 2r=m wet*R ^r^t, 

rr*i ?rri wt«fa ^'Rt 'S'q«i 

WRI TJ#5 *lf%* *0?*! <r?r ri, ^r- 
?m fr§R f% *Rt*f ^<n ^ftrn- 

W^R ^Rt'S T3R7, R CWT 

rirtrs « ^t^‘<F«Rl% *nrt«f, 

«rrrr ws Rf% ^i «r <*tR, ^r*f r 
^tr[ ftRR <r ^®RR ^RrR (w^r) '3 
?tf*r. ?f*i ntR «n, rr 

i 

[lRf% ^‘trR rti tr, r 

w*i ?t ^RTtf^F *i L f^c^ cwrz *Rtsf <n w 
fc'RR ?1 (TO |(t^ 'S f 1W R^?fl *3RS R^ 
tri^^rr? r«£r t>rr '3 (TC^ wr 
R^R f ^n»tR^ C2ft^ R^R! 



^*1^1 f^sri ’RWtttfW 
s^tiVW c’rt ^ Ns-«m 

*%* C*m?1 I 'S ’STSTi- 

^rs. ^ c*r **rra ^s ^fg? w 

??t?, 's i>fW 'Q 

?%^?r w wimw tot? 

.^t? ^fTilT Tt^T *tfsp* wr 

^t*T <?T^ *RF <^2) ^2 cm^K'^, f^W- 
^f% to *rt3», 4^ ^i 

c^t^T ^c?nnf? fasc^n <*? 

ftfe wi f<r-f^ ^ ^<t<2, ,c^f%- 
fsni *rnr ^rtrrg J? *rr^.wi 
^ ^ ctfr*rwnr ,^r i 

^ ^*1 ti, *t%re ^*i T4i 

■*mt i (?t^ ^ £ i ?i ?#' fr^jv^i ^f%' c i 
*prft*f'a ^rr^ i ]/ 
e i <pi >wi «*»r& 5 rro 

f^^rftrr ^1 ^1%^ aw *m:5:,TO $^13 =*rcsrr 

'otr *nm*f *rro«f «tfhre, r. 



^ i ?tsr 

^fsrri top i 

[^ 3 fTOT$fl5*f^tCT ‘frR *TlW^1- 
Win (Conductors prNou 
Electrics) W Tt fw<^ 

ck ' 

3ft^<F ?fcnri *rrc^ i 

c<Jt%i<tt ^ttfwnr <&\- 

c^? 5 r*rw ?t ’fs^r *?t*rc <f.f^n ssrr^r ^ 

«Hrc*rC*r ^f%«. « w ^ fim<HTr:*f *r^ 

— t 

fSrtw? ^ ^?n ftf% wif*?^ 

I ^$<F, C^£C?f% '«tf? 

w twi f^j* < ®Ri"?rti 5 r ^fkn *rtrs 
^^F0 c i xtf £T<rt*r f^-^T's. *r*R ?rm ^ 
ntrnr^F i] 

1 1 (T^R ^ tot f^irir^ ^f% *r*r 
-5tf% ^?ti «rn:^, W<h ^ 

(Non Conductors or Electrics) 

stv cffa, srm ?i.#tf, f^^i,cFR r , 



^n, «TT^t Tt ^w, 4<f9. 

V* i' 

v i *ro?r to<t toi TO- fTO ' 

TOn f^ps^re ^*1 Wi- 

cK 

<r i ^i f%^i to cto '5rf%®i^ 

toii srwi ^*r 4 ^rTO- 
^ ^TO <*1 TOO <$ TO i\ W ?1 
«r^rys <srrTO TOnrt to ^tTOi TO- 

(TOW TOTS( Attraction and 

Repulsion) tfiftrl «TO I TOHT ftc*f*r 

farrsr f*rfTOt% i 


» 

i 

» 

ATTRACTION. 

[^wronr *rf^, w f%, to ^ , . 
c^TO tocTO’tc* to* WTO 
TO* C* 'STTOrTO ^CTO* TO 5 ^*! TO?* 
«rjf “ TO** TO to?* *t 4 *^ to) *«¥!- 
X'i ^tro TO TO* i *rTO TO 



fK 's afcs 'Q ^ 
"** ^Tf^TM'iTC'il "S 

*if^ *nt5» c>r^f ^ttwi wife's ^!C¥, 
^rr^i t°*T#?i ^ttt? 

^ w^ «f*rra nw\4 ^Wi *if^© erw 
<P?%mfi7.*R, !%*ms spe- 
cs'® ^rwi f<f*r?r «r^,»r «rrt5 

w4\ “^rrw'i irspfl” ■^®TtR i 

^twi ^srgr'Pt'sr *tf^, c 7 ! 

x if& Wt% '3 ntrT 5 f^f< ^f% 

^*ps* nrrsMrs smf*rs ^rt¥, ^H e i 

<^v . , « « 

«rt%. ^ ^tTJ ^'3^p5Rf< ^J% <Ti?[ 

«T?tsfn^7^ *W*\X *P**T ^71 .>8 

^rt^ 4 ! ^ft«. ^tftiri 
$tcsp, ^'i '3 ^rn^fflra 

v*f^R[ ' srl^*!* ^rtw w ^rtfi> 
i 

,««$ «rr*^i. *if%5 ^fff'3 <pg?rwr 

^«rrfn 

sfcr?r c*z* faW ?rf?nrft**«T ^n. v 



w®* Ti^t<R?twi, 3 Tt'S|^jr^ 4 i'3 3 f'T- 
a^rs^ e i *R^rmwi '3 ^if¥^t^ 4 i 
, fffWi^‘1 I 


'^W^l Ti ^TWfT<t*^l i 

ATTRACTION OF GRAVITATION. 

. ^nsfc'fos? c^j Jisra 
v s ^rros >rfi <$ w- 

^1 ^iki *p*t?r 

^rr.^ i <nf*rc^ Kfa c*rr*r ^ 
*9r%-2f^t% vsr^M «sr? ^rvrilwr? <rg- 
*n?t ^ '©ifs^T^I *ifVwrT 3?f*f ^5T**f?r- 
w.*t '« Jiwfw ^Tfsr 3 $tf% 

T-f?rai ^tc<F i ^trj '<i v% ^2rtf% 
c^ ftufin® ^<nr w?? 4 tff% '^t 

'83*531^*13 *rf^tirf rtr,sm i 

*ffa <5?far TTl 5C T3 < s,3f^J% *fiw?i 
fjnrf^ ^tTf’3 ^ '■■i^-- 

^TfWl ^ZSZW, 3r- 


*47 * 



<5Rf$f% «ft^ ^1 W&* *Tl^? ?1 

*TTM f%*1 Til[^Hr*m Tftrt'S 4 $, 

^fjUS *ftC3 3T!, 

^«fr* fipn, ani CTfar 

c^tsr ^RTfir c^f ?ftw cwrz c^ 

*d i 

^ ^rrwi *tf%re jrt? ^<n • *r<ftfqcs 
*T5^l»n^!rt qir^tfr* ^t<ji 

*5*rt* ?5T « *ffs^ ^7T W CT C<Ffa 
w cq fsrsf%^ ^ ^<^m- 

^ ^*tffqre^ ntw ^q, qf* 
^*ftfqq ^ *tfe 3d srrfHro^CT *rns> 
^p® w farq sn *ifr$ ^rl 

%pf *rtf^ff, <J*rc^f ^pnmc^ ^1- 

'ff? fqqtqq ^vs c^u qm- 

srt^, *rwra fr^qq^r ^ ^yq fcsr ^ ■gtsFq 
< W C5f ^ c^mfqm^q 
^re*t7^ i 

cq ^wi *hf?t ^csps, <?rt 



C$fy<3tlFF I ^ 

*tf%\ c^*t ^*t>w<nTr« ^tiF^ ' ^fj?u 

<tTt* (Vrfina ^t? w* 

^t^'s i 5tw i *rf? W- 

^rz vta 'Q Wl ^n *rwn:5 *if%^ 

31 f3J77*F*f ^ftpr, C^F*T ^tf? 3137 

^twi ^37 'src^w *?m ff^TT^ nfw ^?r ? 

J$W3<S ^ C3, C3 3<fr J? cT^ 3737 *rf^© 
r~3 ? ^3, C3 3tf3 3t3l ^ ^ft C3^ 

c*3 3tu; 3^n ^r? Ttw ^ri 
*rtws, ^»T3 tok^ ^z^ *rtr?r 3i 
juft**! w 5^7 -*N% *rf%^ ^ ^t^i- 

mi f3*rc* *ff%^ *($ i 
Tr*t*r C3 ^i:<tn *5ff%3 3t;<i 
^iTtU «2t^7^ 'Smvi JSfavti— *q* ^f?F5 
nWi ^37 43n> J9& sr^t*^ 

^ ¥37 c^t *a^ e mf?K wi 333 ^ 
c*f®rc®r *TS3i «rwt wr^ri 3ts ^i 
W f3?R?3 '3«Tt%. fW 5f . *RRl f'&l 
,/fKw? ^333 Tr^m ^f^pr 

’ «t « 



-* e 

=rt ^ri 

tht, c’r^rr c<pm fei yr«w 

to ^r^i . %V faOT*f 

« 

nsi^i wl%in ?i ^fst 3 ^ citron frai 
«nj^ (vir^r ^firan c*f*mn ^t? e i wxz^ 
wfs vn:^r) cro^r c^»n -$f$$\ v\ 
«$ tt^w ^srrfro ar^ro ^rtf^^T 
wraths* ^rf^ nr§ <* «f%rrft ^ 

«2# 5*1 ^f%Ns ^ficsr *r*t ^flpnrrraf^s; 
Wl TTfTo Tf'<rF ^ ^vs | 

•c*r^n wr wn N3 ^rt? 

Ttff^rsPF (Air Pump) ^ 

^o' ^fpi ^r<i fcro 's 

,^s?spn ,^pT £ 2RT Jf5f^tC5T nf%^5 
^1 ^rtCTF, 4^T<Pi TO^fT^*l C^l 
toj ’nmw f%fz ^§Tt *rrs¥ ^rnr 

<*ri^«i *if%re rai3*3i?i s^rtMff 



CTO3FW Wtl,^l *511 C^Tl tftm? 
TO *ftt? m, to *1 ci 2^7 *[fifta 

'awti ^tfa cTO-^i jrt *rf% . 
fc^rftfTOtf * $f 5T ^irs* to 3 s 
TOR TO1 *|f3RT«| ^f^C«T fafip* CTO 
! 

* 11 ^* 111 ^ 1 1 

CONTIGUOUS ATTRACTION . 

<i mre arrr 

<rrc* (f^^< ctoto 

<K 

TO ^farc otrmO ims $rt wfi * 

i 

ci to* cftrora 
frort^r <F3i mi m, f*rtw 

^sisrrm anr wnrr^ii mre 
cTOre *rt^ 's TOf TOre *rtfir. f%<§ 

51 — ■ 1 ^ 

5 4* *T3 f% H*1 '6t*l mstftl *Tt«foW «J*CV St%tn 



'spsprtf?r^ ^ ^1 *rt w$ ?i 

«t w*. ^wrf*t ?i ^^=1 %n5 

.^c*r^r c^’f^ *rw *r-3f*ffaw *1 <Pfc* 

c^ 'sr^t ?f%c^r ^f?r« 

^f f^cT, *nr*rr^ f%»R *r?r«tf 

f%^3r *nr*r<r =rif ttfro ? ^<rr? 

♦rrm «R*tr c*fr -rfsra.Tfai *t?- 

Js 

**rr.<i wrtr ^*i <Mt^, i 

pt^rr*? <tw ’rNff*m^«u*rt 
^t? i ^ w, ^t^rf? *m«f ^r&r^r?i 
f i% ^f?rai ^rf¥f^Tr^TtiT'3 sksr*t$ 
■&, ohrm c^t«rr?r w 
1% ?i 5f^?r ^ ? *if? *rrt^ 
e^itsu ^ ^rt%Tri fatR ^1 ws, to ^T$?f 
,^w*^^r e i ^m\ vm ^irt^ 

OTfffal fir^ xalw^S^^TlI <ITC¥, 

ffatrot ct ^ 

*lW, <?rt ftw ^rcwi fv 3 r^3?r?i?»f 
^ ^ ^ii ®rrlw ^Trta att>- 

’ *N. 



*mt £ j ?tf*t w fafas tm<r «rf% 
mft*rms<fi *ram^ ?rrf*tre 

w®j ^r, 'st.wi *m*f* 
^Tuc*fl%w^rt «nw i w 's 
wfsn* w ^rarcr Ttm ^rr >re®r «j^hmp*r 
f^«N ^s ffasnc ssT^i ^r^*tj '«n%THf 
*tCQ sn ^«T -4#^ f^grgs 

/rrar *1 < 

’irffrif^fa ^ f^s 5 jr- 
c<re ^^?nwi w i 


tt°n^ ti wwrwi t 

*i 

ATTRACTION OF COHESION* 

cw ^7^.^rwi 

^fa*i fW^s^ri «ttc* (^^f^ift) 
(FT^T ^1 ^retTOT^^WHl ^f% 

*T?RT^ '« <®rf% ^Ti 

«j?p»nr ^f^p> o^rtTfai) ^n «trc* ^ ^r^- 
"t c i ^fsrari *ttc^ ^«fu TO^r^wi? 



C^<5fl7p | 

—l 

^rr,? 3 ^ ^rif f% 

^7rt i ^f? *nm c ire ^ ^.‘wi 
*?l% ?Ti «rtfw 'SZ'T cwt^ -$rrff% 

3 *itf?F5 ?n i 

a totfs w ^rf<^7 

c*M ^<t7 ws ^=7 3 ws *ft, c*r jetc^i^s 
* nn^5t^*l w§ c*rt ^<n ?§y® 

3 ’niwi i <*m^i *f?Rt«|f^?*rn w *pt- 

dy 

c^t^c*i? '2f»tr,^ra 4W5 

^«rtfn CT C¥ft 3RT 3 3f?7 CW\- 

^tst 3 cwb ^ w^B ^hm \5 r*re 

(Wr^r) c<f mi b\ mm Wc*t? w 
^<f r 4\zT> c^t ^<o *rr^i 

^r mj, ^B ^r.«7 ct, c?>^ <&■$ 

c^T'st^t m *rtw c ;<j 

^Btxm$ orri^ f=prci> 

^ti57, *rw m r m 

®rtr ^'-3<n *rf%*3 <2ff%^«Fsi «rtc^ i ^su 

3 vrt^i ^*t*r T*m qTM^nr fTtr 



— K • 

^*if%? Tpr f^^«i ^ 

'Q wi 'Q fwi^ m? ^mfwtfsr i 
^if%ic c i *« ^rn* ^th 4m 
vrmz, ^nm a 
m «rr^tT^%*r^ wtfrre *Tf- 

%^r, ^nri<j «w*i c^fi- 

cf <r ^rmtre r ^sifsraf^ ^tt, ^fi 

m 5T! W1CTVT I W £ l wft(<! -s wt<R c*r 
%^nf% m ^ wr&wiz& w 
«rai*r *ff^ niR, f^*r*res tpsht ^tfs-fl 

FT/Ftjf tfTCtf #5 T^T ^-.ftf . 

r w-fa?? ^t<n i Rpyrs tot 

cf effsT ^ 4m ^i w& ^ 

^tf^t ^r i 

^ri c4 ^ffra T^itm 

\rtri '*rt s Rt Vpfif ^«r i 







CHE MICA L ATTR ACTION . 

<wt*rsn:^ <n 3r^<?r?fftr^ 4<Fwrf% 
Wf‘i^ f-%1 

c\ 

rtn TO C^n -5*1 ^Tfl f%sj ?1 

few ^to nro c | ^ ^tti TOtst 
<r$ i 

f%frotw. c i ^®?r w 4 

^TWI ^TORI -irfafsra:- 

, ?F^ e i^c^ to-^ *ifTOf*i^ ci 

cTO 'srfwi *\f& TO 3 5 csj-^ *if%^ f%- 
cm*f^f%re °\m i 

a ^mn ^ TOtw f^froi wi to 
^jitTO ,,wr f%fTO^TOi<rTOi 
?Fffo^j 

^ 3R^IT 4^3 «Ff$TO^T 

«ttr^s i, 

f^TO fwr? faro sf^t*t^f^fij 



ELECTIVE ATTRACT I O N . 

1%JT*F^I '4^ ^fK?r-i? fTO<* *rr<J 
vfa Tl firfapff ^t^TI ^ f 
W *rf? ?ri fwr,^ ^t<r TO1 M -gr^ totjV 
*rf%^ <7f TOt c l 5d t%f5T=T c*rk 
'^f%wr^ e i ^*ti to i (^ ‘TO^i « 
f%f^1 5R1FP3 I) 


^W^TfW 6 ! 1 

C API LI, All Y ATTR AC TIO X , 

^ ^TTO‘i *9<F <Ttf*f f&ftf <?R- 

E*i<f fTO ^TO cwz * f 

c*$ W^ttfsf Vn;^— 

^ ^wr ^^rrR- 
<& ^HTO' TO ^TtfTOTt f^fTOi to— 
oj^ ^rt^*i »{1%r? >njfc?r w*r fcfon to? 



^ c&fiymF i 

^c'<j ct *rtTi *ret RRm 

<n 

*tb w*n:<i<r c*rcrrc*ra fw^p 
$fort *irt^— ^ *jfwB 

p £br bR W»tMt»rtnl|lii *rtre i 
pfts ^canpjij* c&fsrarrB 5 !! f<m RR- 
<ns? ^Rt«tiR<r Rb R*Rsr m 

^rsrtfn spnrm* b RR*rra Ttrra ttp 
^ fsnrrfl: i ] 

J> l *R -3 ■sf^’ST 

fa^rsfa a ^R^b^pRb 

TfTi RRmR, ^Rtb TTfS t^?t, ch 
-*i%WK RR^ <?p <p? f^rtB «rfat«i 
's^t^*i i tfy ^n» *Ffinn «rrB cstrRi 
faro RRmR w B^rR^R *fR R 

tto ^w! 2 RR t-RtB) <?R 

5R‘^r^^-' ^BlR "aBB (Excited) <Ti 

RuEn^fte -sw^s ^Rm «rrc^ i 

io I I 3 HJ ^Ts$ B ?1 

*S*rfWSf I <B 5T-sn? JRT ^ Rl<t BB1 
p (R§)#B R^ W ^b) c*R 



— 1 • 

(ElectricS) <11 

w ^rt m w <r ^ri 

f^j#s fw- j<<[ =n, cjf^ 3T w 

3r^JW (Non Electrics) *?1 $tf%.sfl- 

■^'Wl *TR I* 

i *tf^s 

•Tw$ ri *rrtni *p*t* ^fSut 4 r 

(7{% *fvZW‘ te^ifsf^RflT (Repulsion) R^l- 
^«l T-Z^ I f^sRI 4^*f) I 
, [<RSfS C^R 3R7 

W=T <$ *rMI iSRT^re W%*\Z 

* 

*T*FR R1T?R, PINTS' R-R 5 . 3RT 

f^rSi ftntt w 

f#ii «rt^pr, *i«n— cVr fe«wa 

OPtfa WtK 4^1 Rf% 4^ ■ ? pfl%t 

* Wr;f*f5 $ CSI75 Electrics "tC 5 !?? 

Non Electrics "SWSgfJW 2JKJ1 SsfsRTtttr* I 

ff<5 ^ *jKji ws ?$t?> ^ftc? «i* 4^t5«i “Atf V- 
Sft** si *\U* « Wfosttss’:.' 5 ^ St^tST I 



-i? C¥5TfOT 

^rfai ^twi ^<^-3 #tt> rw 
"*r^si c^tw, 4 <3 •*? *rt^p 

^*r Tftfcsi ^rrfarre, ^ ^ ^rrc^TT- 

®jfa ^r**rc*in fatfanre *rtftoi 

«rrf%^, *rro ^ srn?r an 

<K 

^f^TI ef^TH ^5? ^ tffa <*? ®Tt^?[ far^r/S 

<rr*t 1 <4* *rra| afl c^m\ ■-% 
sfir?ra *rf%i[c*t *$pft <wf <5ttf*nrtft*r 

c*m*i ar) ^rwwl 

"«^5 '-4 ctfT*ttwr <r-i^ wra 

«rro <r-f?r?n ^ cwr* 

farc^ fwi^fte, *rrai *r^si arr«*n 

^tTfUs '-4 Ctffrl 

arm ^twi 

Wtf^^Rl] 

;>< | c^taR ,3TT ^mRfl JpUtCW 
; Vo t MTf farf^o ^'ftsr *nrrto 



to fim 

«lf«f^P*| *RTO to* I 
is i fn^ntt? ^f^nTOTOi TO 
tot *rer <rtf*7?r <$ wt sht 
*t?ro *r»TO ?sf??i to* i 
M i TO c*^ TO TO( f*TO '<2 *nrTO*r 
TOTO *t? c i -5ft? Wf5 TO »«* ^ 

m ■fcfHTO ^TOi fncTO to?? ’ m 
^tcf? ff'Q *2^ sTO^rs '$w- TOi , ®rf% 
flptf^r nnro^? to iroTOnr* TOt 
*r?n, ^TTO^ 4 jftcn? ncQ? Ff fTOTO^ 
TO ^rmfTO^ ^riisTT^ <2fTOf TOw <*TO 
•i? ttn n^fTOt^sTO TOTO to *ff m 
TO? ^fro fasfc TO r -?r tfTO c^tfTO « 
«fro *rrTO??) i 

vs* i TO tot* I nr^ fTOrTO’TO f??r- 
5 *‘l *f??l ?fro -gr.?T? to ?t e i *?^ ^ 
?TO? ?C'3?TOTO wTO 3 tt«*i nr?, ^rro 
cs ws 4 cTOl *4 #t?w®? fTOTO^f 
TOc?, ^TO $ TO?TOpTOsf^ 



■* 

'friers crorra f3r*c& 
TOro ?i 1 tto> cTOfl *1 W^sn 

f^n £ §fipr?r vwsa fro> totto ^$f®i? 

CtfreTOtC^S^ ^ ^f%T 
f^FfNs t^rsT- w f%fsr ttIt 

d\ 

f&zi> ^ntt<R ftrH ti- 

TO's cm tI?t T 

vn *rf*r c<t*rre<f ?i Tinm ^anr w ' 
<n £re<r ??f%re '<tf ftfiffa cTOi ^i #m 
^tst to=t TO w c^t c^rntre 

ck 

cTO arcro TO1 to 

TOtr®' t cTOi^re <fo*r "stfsTsp 
fiT^ ! 

['fl'^Pf nfl^F 1 ^ps Tire TO £ CM1- 
TO <3j"t*rtfr srr t%?r Tn? ;?cto toto 

31 TS, T'tTtXT 

4tTO Tf^ i] 

5> i cto . ^rp T*ra 

W<f TOfcTO V|re «$ <il~ 

«rro ^roi *$*i tof i 



— i 

[CW ffJFH TO TO - TOt^ TO'f 

^sftw ^ ‘^ssr tot? tot 

■«im *3^f TO ^®5T FS W ■**£% 

to ^¥rfn^ t^i fccfr, <?r^tn fro^i 

SfWl ^<F TOT^ 5 TOT TOT <2fr<H <r-f%TT; 

*to— * ron c<pt*t c^rrmre 

"N s » ' 

^1 *Ti7*r ftf’fr®’ ’TOTOI **T*f *fau 
'if ’cTOt^E® TO3 -£f«i 

, «P¥fsrc$ ?1 ^ ^rf frfHfa »nsrr?FH^ <2rf^> 
t#<ti if ctoh -stto wr 

ztu f%l 'if CTOT* «T|f% <T! *TT$ 

**f*f ^1 T-f<I<r! <lf* #n? TO^Fl s *P*f 

wr to, $ c^tr^rt^ 

srsra ft-f; to tor,^'<r *ri i 
[twws ^f<*re f^ty, ;? .c? ?$$ 

TtfiFSVCS TO^tTO fit^TrSR ^f%TO*F 

to TO^fro to to*t 

*rr zw. i] 

•<1^ « t^xrR to f<^R -5ffi» 

TO.^Wni *^Ri»i ^?rrl% wrfr 



vs* f cVitefPF ‘1 

3RJ^ (Conductors and Non Conduc- 
tors) arr^s '-a arrest *r#te ^tutf i 

i 4^r"t *rf5c^c*rry f^j^hr at?f? 

'■T^pOl'S ^f^t-sng^ (t itreous 

or Positive) fTgTpftS *Tf*R (Resinous 

or Negative) f<PR f^rffa *Tt*TC f?- 
^T«, $$ fif^TCJ f^» 3 5 I 


*refir^r fwifft i 

‘ ^VITREOUS OR POSITIVE A NO K ESI NWS OR NEGA< 
TIV£ ELECTK ICIT 1 I 2 S. 

^mfn. *prf^t*r V*rai m f^c*ta ^irrc^ 

^tTti RtTi 

at^w wtfare *rtfax^, 

ct $ cwta fixsnpfte at* -st*^ 
9T^1T] tftOT <j? 'c^T^t ?rtPT «r« f^5 <$ 

srm inrr^i ^rtfrot. ^ c*tT»rraf*^ 

ifai c^tt^r 4 ormt * srttpr *m ^i 



| \3\5 

« 

(m Tt^ri *rrtw) 

w J? #r^.?i str^ c^cctr 
.RRtR? ^f^Rl nfe f^TSRrte 

tffai ®r^i ?rsiri rr, wrre i c*tr*n 

s(i tftmre <?r i 

^ | $ C'tffsTR f^RT? 

5ftr.jR nfs^a *rmi ?r^n ^ 

^%rl 

iff 5 * *$<6w ?r^ri c>t c?r $ 

c*rmt §rtxR *R?m =ri ^n *pvr i 

^R 4 ) SiRR czfes r?f^r 3Ff^<r fen 

^fnntzwn cn* grtPR tri rr^ • 

om\ ^s ^Rtt *>^ri «rrwi 
^ft«T'R RRl'srRR* C^mi^s R^Rft 
^tf ^ ^ i ^rtTR 1 tfmr, rr 4 ^ 
A^isr c^mmcR ?tr ^r4 4 i 

* Says Sir David Brewster : — *‘ that e x ci tc c* triors rej, e!s 
a hall electrified by excited glass. Excited sealing wax 
repels a ball electrified by excited' wax. Excited glass 
attracts a ball electrified by excited senjing wax. Ex- 
cited wax attracts a ball electrified by excited glass.’’, 



» 

i itm ^?«t^ fasrw* 

c^ttsrtc^ rrh rtwi/fIIri «rr w 

^ W\Z3 ?>^ r 

^«rtf*r ^1 «a^ wrRRR.i 
*R I . <« R ^RR f*t*R R ^FTOT 
^ f[$ RT#R «n^af '<rn<F ^srtrt 

^■rr w%, Rrr i($, ^<rr «rtf?rc?j 
^r<t rr, wprr ^iri «rrc^ i . 

[R«R RtR ^*R ^RffRRR ^*T® 
R*RR 3R R ^RRI 4RS RR- 

Rl R?n XfR sfl R R^rfft JTRtiR 
•fRI ?RR7 RRj (R*T® 

RpfsRt R?TR ^sF, Rjf RR VTC33 Rt*R 
SffRf RlW) l ] * 

i\s i_ ’ isR wRR fasrj* ^R<f 

*ftf$OT <*Rsaf «ftRpC9r R fa 5 R 

ajur ^R ^RR <4^3 3TR 

c^tR ^Rcr r §ruR w f^R 

* ^r?r « 5PT? f5s, <5R1 -is «td> £J’Bt*i 

55f?r<rr!R i 



via- 

i 

*$& ^fWW KT^ CT anrc?F '®TPR < 1 
^%?, c?*tfsr wt ^r4 s i 
* fgw, Gm & aRic^ '®rr^ t l ^ftrc, sffr 
c>r^ ^r<f ^fk? i <w «a^ 

^ CfPlfa fwl W ^ j^ce 

*rr*ri ?£<<* c?prt% fwi ?tf^n 

^«i f^w? 

aw*t ^’ft^ <$ Tf»r fwm 

fwr w»rnfl t%^T?r f^vffa «w 

w^r^r i *f* wsrst ^ <s<F3- ^r< 

wr^r^ ^tspto 

^flc^ (XPf^'S '2K5Jt^ e l<l 
srsi «wt *rf^?) i *#r <rr^ *n% 
^trtre 5rr?i fwi ct ^r« ? 5rtw c i 
T-f?rt<r, ^mtfwi c*rt ^rat^i 
^f?TC3 i 

['ST’spfffif* ^ ^f*pi 

c^f ^ *T*f f^f^rfSTy T^TTS ij%- 



Tt? ^ w^zwq *rrt<r, fo 

CZ^VS fr^Tr^l >R'® e l W f% C T^ps 
fro ty*\ rnw ^ ^t'8 fafarefs i] 

5.9 i 47 wt#R *ts *rtf (c<tr ?1 
^«t' 2 ^f^) n?^ w ^fff 

irnra *nrR '« eft$ *tf? vzi 

f ^jvgh *Rf%*rwt *n, f<^ ^ 

^nfir»ttf r*rr (RifRi 
*Tt<£5l) ?R 4<r? RT? ^ *tC33 
3T-JTR ^n, Wire a *ri ’sprr c*rt 
^rmr?T firsts f^R «r <®1 w R *fRl 

5RR <RR f^J^R *R £t«i 

iT§T® ^f? <£ ^ *1^2 <f vfl^'Q f*fa* 
^3 ^rr,. rr Rtwrf^ ^<t, 
<r *tri W <?fk ^IRrnr f%*R « r 
* tHi c4^n *re «rei ^FT? I 

*nu ^sMswfa fwft?F ^ *retsre-r$r 
^pfam ^rrr? ^*tRR fc*ra Rt<t <*ra«ttsn 
^‘i ^fer a ct •m affe r *rrsmr 
W R<TR1 a**MaW C*t *®ttRT5T 



>2f«1 ficw, TO*I TOT ^ *t3 

srf^s ■^'sirffif^ fessr 

jr^n <tiwi' *33^5* 3 jrn « to f%ro 

•flTOT ^fST ^*7^3 C3 tTO^T ( 2f3lf^S' 

^r ^tto ?fi?*i <*» ct ^ to toi 
TtTOr<F wfl toi ?4 
^33, ^^-gr«Tr ^imbt ^wr^TO 
fTOWT^t^ f^J^Tsr sfTO ftiTO ^3 r 

^<t I ^Tp ’srr^T'S >R 

f*n* f%^T5i ararrfi^ *rr^ ^rcs, 3«n 

f^si* c?*r*TO ^f% 31^31 

«i 

'«rfrfTOt3, OTOtffc^i c3*rwt^ TO).*rt ; * 
#3t* 3 W 1 , jtw, TO, ^4,* 

<**fi, T31, C*T|?, ^f3TOT 33t$3 31 
^331 (3t^fTO3 i) 

(3fif 3TOS33 fro^TOi to 

TOtre fa’sprs f333 3TO?w «r»i 

* asux Jit sjtec* *f5tf^ *f*rih »«ttw fs^ J)t<rc*t 

cst-rck Menc5?r ^v*tf§ t?* ^ff^jrtt? ^5t?tc* *ttfi>sn 
*srt*rf3*l t 



i %rrs %*r? c*n^ *rf^r c?n^ 
^nr w %mr .f^^r «r«i i] 

^f?>3 ^rrsf^i farsrr^Tf 

^5h ^ j^twrai ^W'f TOstf^;, 

Wfw < 3fawf% 5 ^fsrefl; c*r, c*r 
T»t^° ^ 

’<m\ «rtf^s ^tra. <?r% 

Sjwf^s fafrj<s. ?%s=f C*r^ STTfagri- 
nIT? 3T5I '2T : »ffW W C3 w W -Spat 
niz^ CTt c’ft f^-m*.; 

■fe*rr*3Fc*r TO fm 

‘sFatf^s ?9d m*r wrf^R i] 

, vs>.| IBW3 ftgrftl ft- 

<pf%Tf|[ '3 s T3 e l * (Electrometers ^C«1<i>- 

t>ft&t?) ^r<ft* *rf?nrw ^ i 

f^rgri^ «rtfTO ^ ^ 
gnx *? tost? .to *f#W *faw c^ ^ 
3ttf *f?ros wwi aro 

,*ffTO 'srrf^nn i> 



<=K 


ELECTROMETERS. 

^ i srtai sm^ra ^flpw 

fwc^ra ^tC? ^ <3 ^TMt* *TTn5 
W.*i I «fl^ w ^ W 

nfs^rrn^ ^raf i 

^ ^ C’fT'IH nT$ fa'STC® 
tft^® *1 «rtc?F , ®*^3*nr*ni *r?t «rrc^, 
■w ^tt^® nre^ f%w T^n *rfir, fins 

c*rf *rc$*i nnn fwires 

<K 

«rtto? $ nzwi f=rw ^ *rw n*n 

# • 

tft»n om^i) i ^fw$ tfr*rra 

ftvrtw «r®i Tir^ <£ 

^ *rrai cnt^ta nr® nsp^nt n*6tc® 

<#s. 

^#in (^ra[r<pf<x5^CT)^ff ^’•srrsrra 
f^^r.nwrTsi. nrc^’TO «$ v^rw 
cnrns nr® i * 
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1LLC1RICA1 IMH CTIO\. 

5. lr I f^iTTS- ^falTl *rf? 

^WRTfS ?T*t1 TUT « 

«TS1 'stc® 

♦mrar, ^*rtf*r ft¥7^ t»h 4 

f3¥T<$> ^ TOT3 TTsfa^ 3 
*ffe srrf^ra ?$mt¥ 

tfsrai) ^^*1 *tfe «irc* « 
*ifg« «!rc^, ^1 
^^4*1 ".fs 5 i 

(Eucjdopcedia Aincrifana; 4^T- 
5fi4^ffnfFrn 4*firc«RRfTO ar- 
W*rn^ ,“ cto f^¥T?r?i 3?rn^ ^ ^i f%*rsr- 
srr^F fagrre *?/ •$ TO c^'tsr 

fV^fa ^rj? *if3rc^f^5^> 

3T*t1 C^f^.¥I^f4 3TWTH f^¥J5, 
*2f<i% tot? f^4«rrr<F^ <?4 ftc?F f^¥ T - 
«fTO «ff4^«r ftv ¥*f4r.^ w c^ 

*v 



* 

fin? «rrf%ww c 3 ^ ^tt*f , ®r^*r 

fw <2f w ^ ^'<T 

RgTffa •srwH *W3 <$ w*rr 

^rf^ c t « ^ref^nr 

^rf^r-fi* ^if%^5T Rsrrslir ^51 

3te\ f^m <2T5lf^5 ^^4 <2ffa^ W 
<2C»t1%^ ^wi arsi w- 

cs I] 

[ft^r?i frgjren ^rr^ *(%- 

^ ^f-%^ * 1 ^ ^ctst *1, (?> 

^Rctic?'^ fror) **r^ m*rr*f fSiftrsf^ 
« tstr ^ ^r c$*ffn 

*for? (^iwraraf^i ^r6i %*rc) 

• |*N • 

^Rr •'©fcTc^ CJrt'tjR ’ffan 

*rfg^ ^iar? 

^wrsr^rrar c^Rw^nr 
«n «rn^F *snv* '©Ra srften 
^R^sre* fw^^fRr srm > ?i ^rr^i jrt- 
31 c^ '©Rr*c5rr e tti nrre Tt^t 



<^f5rOT.i 

^-4 

toh TOsf^s w ^ 'sfare ^K- 
to «rr^ toi cro TOf^ns 
so, ^w ^ fro?* 

*ff¥f?f*r^ c*j < 8f%ff5 
CTO CTt^t ^T^iTO fr?T* <2f^T*f ^<K‘B 
^vs\ ^1 sttlwrvs toi 3Fm 

^fTOre «wl^ Ttm <$ ?rnro -to «rt- 

i ^ffr'3 to fww «rr*fife 
^ \s?rrf*f >TO ^ #iTF ?i totis^to<f 
^ ^r?r *ito w *tm <2ft% ^ to^i 
TO l ’TO^'t »rf%s TOM TO TORT 
^ TO ^TO, TO'C* C*ftTO CTOT?TO 

—l 

ctoi TO ^fvs ^ #rro tot? to 
v^iff cros *fr^TOf<% 
^?r c*r^ 3T5 #rro to -smT^fSrs 
^¥t to i] 



| 8 nS 

i 

ELECTRICAL MACHINES, 

a w'i? ttui 

fa* ■ «£rw *m:^— ■ ^n f*rfc 
srf%t*r %il|if >snm 

*Hfa <Ft*n$rtre *m Tftfari ^rf%t*r 
Rwrik fw W *rr^d *rfc^f%§ 
c*i *r*ns <2m*i"^m^t nf% 

^fif^-gs wtsh? c^Wi ^?r *1 w 
sst^nj <Ff^T if%re *ri- 

c<ft , <wr 3 «i ^1 sr^pRftn 

•s > 2 t<|r|-*t ^c|t«f cq 3T5R? ^rftf faf^n® 
<nx¥ *1 f^<r c<Fpr- 

**r^ c^r< nr?*f ^sns 

-srej hi ^fjzv *rtfa in , f^?fr% 

■2rf%f1% ^^*5, 

Hwrc^r ct H-<rr?f, ^r^t?, am ^rr?^, 

*, ?t, $, F, f 1 W> W 

wr ht^ 1% ^m:?; %f<i f?iR$ 



88 C&fMt'P. I 

^ wrfare *rt- 

ftw i 

jgr ^t's <w 

’®ltf f% fft W !] 

^ i . ^ fitfef ft* ct Ttw *r, 
qtCTt ^t^i Wrf^pr t-h\ #te** ^i ?m7T? 
C^ ^SW^n^fW (Cylinder), 
fWJ^ pSTsH ^1 ^ J>f?F 

v£TC«f%f F<1^1 CW ^T>1 

cxt^ cwcsin 
^*ra gftfni ftirrfc *(#c$ wtr^rg 
■ ‘tt?i <pf , &%F5 *a*i ^rr^ts e*m 
4 ws\ '<\z^ $ ’sirvrsr j>t% 

^*r (-?m) «m:^ w *? ^fw 

^ ^\r\ ws «i^i «rsR3rr^p 

(Conductors) sfff ftffa #f*H *i*tTT*1, 

|>, fFf^4 §T^ f^f^a <£fo* T^ 
^;hn $ <rtre, (^ 

^ *tm^r?r ^c<r ^ ^ffors ^-,1%. 

f*f5 ^1, <51^1 3 ff<R i 



3Tt’<?F w^i 

Wfci c^m=T Fc^?r («tro 

TO cwt) 

^*7 ^ 

5TO tof, fa$ cw» *rtc^ fltfifw «tft 
c*;t c i N3 >g®n «n^ «tfrc^ 

c^n 5d ^c<r «m *$fTO 

«ttw i CT\g, fh? ^rn:^ 

^agpra to »*? 9tf^ 

j>fsra%*ra ?pf3nn t?t*r, w «*? tff%<j ^ f%- 
to <$ ^fsp? ^<Tjrf?stf ^TfC^ c^t f<FTO- 

c^n ^f% *rt^r®i}- 

c?*ifa WT i 7PIW5 f*fri? 

<>\ 

c^n ^rai '<rrc^, <7r^*f «$ cip*if?r ^i- 
J? <tc^», »w Ffira ci ^57 

ir - 5 tf? TO* TOTS 

TOra TO ^f|¥J C?TO 

«nc^ i 

n©o | «$■ fifs(HtW«. *f*R TT<¥^ 

c^»ni 



849 C^TOT.I 

r *t& ^t*n , 

f*r^r ai <®ri a] nrw r*ri 
cam *trwi *rtre cartel aiw, w <$ 
jtfipre'cna a*R «rca*r ^ aai ?rn:^ 
ca^ aa?a cwi^? f*r^r -$& «rrc^ i c?fr*. 
^ f*ta^ *rrw« an i 


Wi 5 ! <$ to? ?=R ^n 
«tro i 

sSi I «& aOT RtCf ^ 

rrt yytata jfW' vara T?§ jis, ^Rrre 
^ ^afafW <pf<R ^fsfa rh 

aa, c?r^ awt *4v ^ shot 

#f<Tl $fWV? fa'TJC^ RPR^T, ^WS ir 
^rf*n^5 f^rtt*- faaa «r^i w ^fwvs 
fa^sta aa ws (fa^jreaaafaaa 
■er^ia a 1 ^ <• i ** i *v? i *.8 1 x<t \, 



[wfat* jfiw w 1 % gg w^ ^t^tg 
^ffet fg^jreg w*^sn gtrefw^- 
*ffl (v»o nfgc^rtfg f%f^s^) cg*tfg w^. 

<£ fg^re fgg^j^tregi 
•gtfggi gtffgf^fgfig tf;*R gw 
*imgTg srr w "srr^pr J? 
*i*rrgtg fg$i<s, tfgggw*^ wr-a^s 5 
w? fg^T^r <2r®i (5,s> nfgff^wg fsifas 
gtgg sfgRfg^r^ gigg gt*rg to jfir- 

re) ^gi (*> nfgswt^ jfspg fcro 
W 3 ? fggr®. tfgg *rw *fmgptg) fg^j^u 
fgfto gg, fsf^g ft^pi c^rmi ^ 

*rg~ng ^rr^gg ^ ^fg^i gfggi grtg? 'i 
<£ gg^g g^g^ 

fg^j^tg -a^g ig*f? ^nstg g%;g 
^rtgtg fgs^g gfk^« nf^cg 
cgfwreg <F*n §-& fggi ^ri 

%rr^ fgf 5 ^ ^rg £ prfrtfa gqji? gfggt 
wf gsgr^cg «aVs ^ gfg^forr^ 
gigg ^gtg jfyvs fa^T«. gsptg ^ 



sv tfefSMftt* I 

a, «rsi 

*r\ZK i] 

. ^3 sfsRta ir$m^ 

fl^ ctf t$u fiw«i "&f sR e i 
>4??. & ^R f^1 ^ f^grrffa ^ furore tff% 
(?rt TfR Wf^SR ^CT<F I 

^■sr® toRi *ftm, <r 

^fSrftre *if? *rcsr§> f^pfts , 2f'»i ^17.^ 
affftf? <RR C*FR Tfft *ri 
3r^tl ? "STTar T&U, CT C^T5 

«t^i ^rrc5 <R^<R*r 

W.^'3 ^srrw, ^WIT (fl7 35W Jiwt^ 
C^tJT 3TRT f^WR, '^w «F53^f*R 
^rr rw <w R^R^fiR srr 
T r«PF* ^T? RW C^R5. <Fg 

«4R* W^®f«R (R^- 

«trs rr$ wret fairR Rtre) w *4«f- 
TO w ^Rtrs ^tpr ftp** 

TO«i $tTE^ 4 r^^*t rW irk , f^*tws 



i s <9 

's vrtrtflrc® c*r^ to 

^6 ^ =ti < 2 f|rpS TOT? 

*rtfwr'3 <$to ?i, m^in . 
*[f*lflS® f?g[r#fa at * i ^ItfTOf'a jrof? 
^T?«i ?t #5 wa ^tf? ?r*rr$re 

*rrm ?1 1] 


C5T^C\F^ 5Ft^®r 1 

LEYDEN PHILE. 

J®“ <TCm f^r 

ff® i] 

m* i £mtfT% ^fcw ?f? f^ffa ^n- 

ff%TS <Rrl ?T? WtffcS'S fit^f f?S[T«. 
w? wft \\$vs ntzz i . wsT?m 

$mtfw ,; 3T?t? (Leyden Phile) 

?t %?1 $KT‘ I 

^ I y»^ ?5 am f?f^5, S5t^t? ?m?l- 
^r$? (f^m firm ^■‘rtrs 



Ti *rtw ^spt m^rt mms 

^ gscsr* ^rtcR, <fr ^fcsro sm- 
cs$ fenr sm to, 

to <& *rrani fvm* CTK^f c$rm 
^1^5 ^ ^11 «rtc*, w ^ 
l^gr^fts ms vz?[, <$«ts cs^ m^s firms 
f^i<s. sm *n^T? ms ^fsrs far- 
med <?r%res mr^Tsm y-% ?r^m cC 
c*r ^r^rre firs? rntfasi 

ss&ts v> w cs mf^ *? nra «rfwi mf%- 
s$T^ra mar ^si >£ *map mfms 
<s jtw cstsi «$**r 

&%$ fs^rffa -^sfajp ^TfaiC®' « writ- 
es, 2 ^jn 5 sf? >S *rrar c^ m*\ ^fast 
«rrc^ 'W «fr fs$j«fl* ms starts ms 
vrr^nr® ^tmmws v3 

mrsm cm< ««s- 
^trms'a sfs £ ms mw ms osm cs^ 
mis* Kfssi mre) ^..mfs* *rs? 

m*t ^si ffms ^si ^F‘i 



w ^ 'SRTtn 
^rmr^'8 *tf? ^ ^ ^tr^ **r*f ^?i- 
£gi Ft?rR *rr?f ^rtfs tRta '2ft *i '$7t^t 
i. 

c?R3 r^r r 3mRf%^R 
fain* RTlf, mtUR <2fF^- 

*w rt< ^iri *rrre n riot 

*tf^s C^R R^^TR RR¥ RW <ftf*ft1 
f^^isft^ r$ cr^ Rrf%R tw- 

<% RRtOT RR1 RTiR^I *lf5*3 R*^ 
^:r Rc#m . w ^rr R*fR *tf^s 

rot ^Rt rt^ir \ rrot Rf^s.cRtt 
ri <rff*Ri cwr w *wnr Rf^s> 4 rot 
CTW ?tf*tRl RJJ *t»ltR,^OT <£• Rif^R 
cwr’S RKRERffa *OT *rm r^ri cr 
RT^ER, 4^<RtR TR f%OT ’ 9 R*f*f^R 
<£ R3f mt^W fRPfRR. TR fR> R^Rt 
Rft^ I 

^rwirri^p, ot*, c5W*^?t, ^s- 

rtr ^ rot fa^rfm errsr ^*t 



Rtot *rr?r i ws totor *rt*dR<t <sri 

«WH 3R *R1— to f3F®T ®Rt 
• «t»re jrtfa ^tsfi artto *tot 

<ntoi. *w,kt ^ *rtoprtii- 

f®0 toi toc*R *rm (w«Rf?n) ^ ^_ 
Tt* stfacs c*r N?t^i «$ *rtto#t 
*rtf*r ^ f%i ^r i ^ ^ 

fr?ri ^4 ^ wfsffr rw «w 

«tw*r wtor «£ ^4 ?i wtfwtfi ^ 

Rtto <r t Ran? ^Ito to 

^rtw frw «rto w ^ ^4 

«Ttua? ^tt ct f* *tRi >irfR 
Ftfi , ^tfapm ^t^tr<f, 

c^r Rr<i? *tRi *rf® «rrto r^t- 
tshr ^4tw f ft i 

^St^Fsf^^T'ftt <2Rrfa *£«fai RFPFiTR^ 
WfTTa^ ^ ^1^1', & W% R-«R RW 

<rrc?rr*r^ r*h fs *mtoR 
c?^. to T ^i *ntoj«t- 



^ Wg ’®ff% 

'STffa (SrtlTT ^TT, f%?*f*F»s '^CH^ 

’T§-$j\ ^wr 'sflrr vr^l c^wni’ 
*ra «rt^ cx$ wr *rit f^r- 
«t*t «*u^ i 


Wt Tt^s t%W7^ 

f*te> <qw* farerc ^°n si- 
*r?r < 2 fsrf«i t 

Ni>8 I ^Fl J%rel! nv *<2t^1- 

f^s ^FT's 'states Awt^r %s- 
f^rc ® 4 *rtf®»$®j *rtwi '*t*\- 

ctfirawc* wr «tvt3$ffc«ttw 

<rti5^n^r ^ttc^ sti, f^rws ^r^r- 
irrcft f%?r ^rms*r faS 7 #?r < 2 f®ts 

^ ^?n *«rn®F®tcw jr* ^rm? 

, ®rr8?f -srtwn^r *torc*t w ff^ 
wm stfarc® *rm i ^t^k*r 



C8 I 

^rr^TP't j*ni j r^ e t >nrm ^rtc* 

srt i 

[^rt^w waft's, Ttfre ftg7<s. «rtts£ 
^t^t ^srtfsRt? ^*1 °lfi- 

C^ft^ 5 Vr$f*R *rR^ ’jfs es %\ 5 ^ 

^ 5 %r twin .<fw c^*t- 

ft <RR?T3 ¥t?1 FTT^f%? W^fSTTi CT^rt- 

<$ ^*sn wf^r$ 

f%i <$ f^j«. fa 2 ^ sn ^r wf 

«$ <$£5(1 Tff^T ^ srtwfttf ^ ^ 

gptfa ^ar ?tf%n ^m? w«rtwrc*r 
i?pfet Ftfa ^ ^fasi ?rtf*R?R, ^sr^h 
^ ^t% *ra 3i> nsf*R cwfRs’R 

<?, . •^'R^ ^t*T* ;^f% c*r$ 

tff& c*rc*nr *rer$R*r cwTtf%s 

«fvH *rrtih ^ jff% cq wri 'spsfavs 
o r^ ^®f%? ’r^r 
(cw *rT5* ^ff5T 

cftr* ^r *$ c? 

c?f*M w«tr^®Rtf Ftf% <^ ft*r ^fspRfc 



# 

’srr*^ <sfsc *r^n ^rsit* £ Ftft- 
<2rf^re # 

i (^ *rfNi c?c*r? 

^5TS8fTtf% Tl^* *rtdr 

t“<rrfw ><*<r mt*r o ] 

^ ffer«w »ftin % orc*t3 
^FRif ^r*rrt^t<F taw 

^rr^fffa fro* *ifhpi ?^ e tt«f ^rrwr 
^rtrtw ^ fajrni w® faf- f%=r ^ ^t<H, 
^ ci farifTO faft f*w stwr* *ft- 
c^r ^ far ^5? *r*r <®fa% 

«rr$*i ^rl%*Tte ^k ^tf¥» faF^ 

^rtfitin & *rtar fa$j«. wt? ^ fa Ht, 4 *F 3 
•ftrvi ^fa^r •^aj^rc?’ ^ tot dr ^r?- 
«rtr *^pt >rr*rc *rm<pi fw?i* w<r- 
^ f?iFsrc fw- 

wfa >2tfa^ ^n #t^t?f (*$ ^Ti- 

*n? Stffa vie* 

inf^®r i) 

^tfaarfT^ ^c?rr*f tirsir wi- 



to ^iTm tomtit 

w *t?pi Wfa etfcs <^ 

<£f'5l ^Ttts: 1% to, ^ Wtto 3fl 2f^rr$ 

's ]>$<? c * f ^srM 1 *! *r% 
jmtt t* 4^ %^5d ^to, 

3RT 3 T#K I ^W*t 

c*n«*r ppnrttwa *0* **r ^<n sfrr? 

'srrcf: cto*f ^tto *r*tffc*a 
tror^ ^ w r <m 
csw* (Eiicus) ^to^r ?rra to i 
-‘ ^?tfw ^ims f^pR to^to irm 
«rt% to*i i wto ^*t*rra ^ s ?- 

(Electrum) ^t*T3(to iRS. 

y**F?R ?1 f^T^narsi vrt^l 

vr*tf?i:*r* ^§ra to. ^fsHtosifw *n- 

*rni ^ ?tf#5 Rwtt®? to^- 

f5f5ffe arntftwwi torc^ i tor*reto- 
stffa tfj'Af -to^f ^ to * f 

t^mw i 



£ artffr c^tsR wtf% 

^tos <r to R«tt^ f^TO 

*rtf^5, TO^rra tot? mf, c? or i^w, 

T^TO^I^T?? (Tullus Hostilius) 
f^tlNsfa TO1 fas ^ ^faTO T§ 
TOTO f%ft faTO»<t TO! *tTO *rt^SV 
f^ETO I 

eff *5 $TSTO ^5tTO faTOfV TOTO (Dr. 
Gilbert) «MW faTO fTO TOT*! 

yj» o o aft* TOpt^ 4 * *f'T3 ^&*F f%- 
R^rtWR, T^r (Mr. Boyle) 

eff f% ^sra* w? fro ^sn» ft#? 

'JpsT^^sS %SJf TOTO (Mr. Haukslet) 

\3 C'Sf TOTO (Mr. Gray) *TC^3paF (Mr. 
Muselienbrook) M3 JffOPT (Dr. Frank- 
lin) TO? *T%far (Ur, Priestly) >2f^?- 

3it*t TOP? I) 



31 ’Tfflfsi* %J«. 1 

wtmswtw Wur i 

VOLTAIC OR GALVANIC ELECTRICITY. 

TOtf?TO^‘ *rf^s ^ 

»tt$ f$T>1 »W*I C«- 

e^sr ^ f?n ^rer <$ ^rmroa 

<sm arrow ^nr^r? wr*, 

<$ ^5 c^c^r* ’r^Hire ?sf»*ro ^t%r i 
- [fTO nft#1 

f TO *f£?i w f%ft *? ^ -sro ^i 
*rmTO *rc*rr ^w$\ *tm^i 4 *p® cw- 
c^Rf (To? m?7 men ?!?%?? 
c?? TOt? <?TO ’Sj^ f%% (?TO5? 

'$rrc^) 7J! T i, f t?t 

*n^r&i xf^ft^i cro 5 ? <ro? ?nTOftc® 

^ wl TTHTO 

?sf**ro I 



C^f%<2JT¥ I <tk 

cro? TO‘i<t to ftgrs. toim 

TOP artm ^ wtf% »rr^ ftf%5 »rni- 
TO TOI LS' C** CTt^ a TOt*r to , 

TO srtrrf^ toKto*, ^nsf* «$ 

TO^trr TOfro frgri<2> (%rtH ^J 

totw**) to^ <£ wtTO 
em aijawt Jifts ^flTO TO 
?TO 5rf ^ r ( Vo,ta ) <** TO *faH 
f^TOr to* 4TO*t <$ ’ttctoit *1TO[~~ 
TOT £ to TO w fTOres 
TO fa^X*. ?fTO <ft* |] 

^ I f%f*F5 4TTO 3TO 

am *&CM TO frorc TOM^^tR: 
irtft, o^m TTO toto? TOti 
TOH» TO ft$x«. TOw’^ri TOF f*% 
ttos? TO^m «tto fa^n?pi f^iro 
f%TO *r$ to a *rTOf^ from- , «m^ 
TO cqro frorlfa TO f^x* 
-2TTO TW , $TOf*Tm$ 'S TO 

W3 f*TO ^5 TOT^TOTOTO^ f*» 



a>f*r<TO i 

^35 CTO? f^7<s, 3f?j3t?f 

TOtre 's^j f^rM *tm *\ (f%^r- 

sffa toss TOi spfc i) 

^.i . ^rttrr toss TO to: 6 ! 

a TOTO 6 ! fairR arsTO tos tosi 

toto* toss to faro wr? 

‘ [s?nrt toto* tos fsTO 

3T?TO TO& f%l *T$TO 

frg>refa tots TO! , ®r s r *rfsTOi: 6 i 

fs^ 5Tspts ^®TO1 *rgws sth 

=T^ I 

oq-^- ^to «TT^TOtfs toto^ ^nsti- 
*ro <4TO c i fafrosf^ 
cs f^rgrr^ msm 6 !? TO ^ c®mf%s si 

ittfa, c^rs i ^stfsrre -gr^ "far- 
es* (Quantity) STf*f Si CTOtt%S 'S (Intensity) 
C5SF3 sfaStTOFI] 

* 'ov i cs rorre s.^ *tf?TO<i s^ fs$r- 
«f^i to^F <^ <TOTO m-m TO 



<ttf*r cwnf%s ^fJ%^T^ wa 

*tf® *tf^?f *rm czw°° ^f»nn 

TO? i 

[c*rrtf%: ^n ?tf*t w c&ws 4^^piRr w 
'<3 cTOii’f cTO c^> ct- 

3?pf cTO wre ^rnr^r cwrtf%s ^rt*f^i ?t? 
f*m '®flf*r<PJ crTc^, (TT^f 
TO C§W°° «f% ^TT W ^r#T f\ 

c*rc*ra to cwitf%s j\ <rtf*m mfw 

5 ^ 1 — 4 <p <pn C 5 T 1 ^ ^ cw\? 

^ Wnro to ^rnrf^ ?< 

cw W TOT^I C^WS *tf^^3 |f % ^iW, 
fipi-CT <F¥=TtlT *f C*fa *NS 
sre^n ^ ^wra c*i i^ 

*ifaf*r® ^§rfn^ >fro <$ w*t c*fi- 

c^ ?rs rersrraisr 

earn* ^cro vfT*r ?tf*r ^pf 

f^rrefa to <f TO ct ^*t*T T3 ^3 - 

, * * csr g-;; C^MfsKT*! ®r«» <S! «s?erT 5 fTjil %«tM« ^g- 

cut TjKj^cirt 'I'ff^srtCT «rt v i «c?r «r ^©f- 

5 ? 5 s ?xfi g^r ^cn^F! sttts fst?sr f<c*ra i 



TO (T3WS C^Rf W w^l TOTO^ <R^T<t 
TOi Rgr^sro t?t <®tto <ftf*i 
" cwjtf%s cTO ^r wifTO^ i] 

^ | R^J#R Tt?1 CT R^ 

tops ^ toi ^R^ TOr*r#3 

Vtc* $to*i 4 w t“UTfw ^1- 

to (Statical) i R- 

. ^T<2. ^r.rf 4<f? ^?H51 TOTO? *FTO TO c^ 
Rutc fc*«r*r ^ toi fRror sr^TfR® 

TOF ?n '^SfC^T <i? WffRRiTIITO (Current 
Electricity) ^TO CTTTO ^1 TOTOT 

ar*r tof sri (catroffr) Rto i 

TO«1 TT^TO V® C<T R^I^fR 

<2Tai ^IWA TOTTOt* ^Rw*! CTO 
top *i, ^i^j ctstom <*R TOfa Rgr^ 
toi c*rt 5STO 3 tR® ^ tots *a«rc<rw 
TOr.® to TOl ^1 *? R^tcto srei 

^t TOTOi 4* Rsrre cTOR *n *i- 
fWr «r«i tof sn RTO c^ra Rcro ; 
-sii 8'js nRcro Rc*rw arror ^R?tR :) 





^ 'Q Wtt l 

go i. *8$s\ srn^w? "ics ^l- 
^ft?' irr^? ‘ 5 T?r ,3 *t?r 

^>?i #T^t? *V5 ^i* 

iir? %*f? w?tf*fc?r fevro ^?, f^s 
4^«n c^t??rs ?i? «m? ?i, c? 

^sf? ? 5 t? e t ?T^t^ C?^?®T g^f%^ Wftfa ; S r ?T 
??.r?t^f5rfr.^ <pf??r^ ntr:?» 

vst? c? <£ ^ ?t>?1 t? Nst^tre ^m- 
?f*r? ^t?c s i? 5Tfrt%}% ^t?:^ 

C? ??1 :— cum (Soda ^t? *ng 

?%?r f<^t T ®R7 I5?7 W W 

^t«T ^r»nr? ??t?ix^r f?rt^? st^r? 
£f<pt*f sitc^ i ?fp*' 

wr^nr? c? c?*?*t ^»? 5 i?t? fsrar wi 

f?^TC$? >2tf% <Ft? £ l, <5fQ •TC*, 'Sl? 

'S -g?7 ^rs? f??j«, ^*ttf? arf% <ft?i 

?f%C^ 1 


5 * 



-3s 8 i 

'—'i 

^rsl ^rfc^r?? <F5 v .33 
^fal ansi ^ferl ? rim ■^t? c i ^ 

<?cs5CTf ^1? 'S faSfafa<F ws ^faf fafaao 
3^,f^ 'spsiwt ^5fa-t*rfafV fasfasl fatf'K jfafr?, 
iWt?* (CT Iwfa Wfat C^fa^ *m C<Fl»r ; 'S c 1 f% 
T^fa ^ ^lartCfT (fafa 'Si.n^ ^ 

pfaj Tfa ^irt? ^rt*r f^f*nrl ?j ?prhfa fwl 5*rt 
*rtir) «rft*rfasrl srt *rfafa 'SfrgW fair c^j’fa, 
fat=Tt<p srfafa ♦rtfljm ?rl> faija? 
f^TTsr faf^^fa 4sf??1 f^fsnrt tf3Efa ’f-ftt'w 

CW«t 4«fa1 fat® '5t^t'8 ffafslfafa ! ^fs;- 

f%fsft5T^ fa ^-fa! fairs f^s *Tt%C?JT <ifa : ®'3 
afaTfal fa%<5 *rf% Sri “ ^C? CS&fa fa’lfaT 
5Tt^” fatftor ^W?1 5^faS! fafatlTtfa 

^ffafa*, fat3vj <£& f5pf*nrt Iwl ^t<T5Tfa fa^Sfp 
srfaftcst? xrr§ fatu<p cw atTfa. fa-re ^§- 
Clt’ffa srfstl Ctffat ^T 5 ) ^ffaffa fatfaS- 

4?ra cfatfa-r w?tfa *rfafat stf <ftTi5W9(«W^ 
f^fa»fhr *rSift&} 1] 

i ! 4f *ff*T?|C5 fa ffag *faK, fa£<fa 4far (?r? 
?fa) fafal’st Sffatfa faw, 4 fa affafaCFS?, 
atfafa fafa ^1 fafa^r *nrt* 1 
* 1 w.*tf faifai c^ss, fa%sr ^ 1 
$ I fat faS ‘%k afafa ^«T|— TOF®!* WS fai<i 
fa:F«if WS I 

,*8 1 ■*t^t -'tfatffa 7111145 nw 3 (falfai 



x — * 

'arlcw ?fTtC*) Dirt'S at?1? ?sf] :— -a 

W 5 T (sf 5 f? 'Q art? l) 

ft I *T 5 ?Jtfw, «???? Rsfrt TT^T l 

(^"s^ Sr'S |) 

* I ^tfW> Ft?? Rsfrt <ff*^'?f*!^ 'STErt 1 
c) i .^*5 ntft? ?«tl : — ata? ^%? J r TifeaFF 
^ WF «rtt«f I 

tr 1 c??r«i" 5 ^ wt1%? ??^c« a ?3R ?r{?> 

■srffs ^«.*ra a^it «rtc?: 1 -fc ■•q -3? r&i c^rt? 

a? «?°v c?rt? ipp?i? ?t{ 5 raf?s??F 
5? 1 f&fwn-ttar c? ?*rt a w caR? <?R%. 
<ptrt ?rt ?1 1 arrt^i hs^r -jrtta *ri??- 

JTR? f?«TiFt? Ctr?sft?F Ff!F? Rtfl I Ft ?3 «M- 

cr? -snti f?a ?Rf*R ?rt? Ft? c? •sfrtriiiF ?tt- 
Ff? ^t?K?t‘ ! ft?’?rt U.l^'s Stic? ?rt 
‘Trtl ai^s ?f?CF %*t? f^lht^T ?WF— C??« 

fc r ?? ^p?ia fffa ansrt <r-rt- 

cs ^tr? cat*!’? ?tttF, CT?rt 9 f trtr^t^cFa 

Mfjc?? 1 

a 1 ^rlft, *rr 1, $ %, fir??, a bsrt ^trs? fN- 
sfci; ^5,sfa a??1 ’tic? 1 

v 1 ?rc??tR? fs^cs ics? ?f?i «ttc? 

?«t1 :— ??? 1 

V> I CT^Si-sf ?j?f F^sfH ■ 

3??1 sftc? ?sfl :— rt?:? (f?f;s| , rt) a f t??!? (?f?- 

?t? *?Ki? ?t ?’?1 f rtf t? ?x?t ;) 

>’ 1 /ft^/t? ?t?l a?tt? ??!*,- ?Ri 
5 $ 



cSfsTiSjt^P 1 

?til 'si+^i cslH^ Hirer tnlfifc ?i 

Will 5 'Sioffc itlH’t 'BP’Srtlf (CT*T5 ■O'S^C® 1*1 

nt*0 itf®T (nfic*ti) itcs ci 'sittn 

Hll CFtBTit Hl^t HlfaHl* Ht*f -ill's 1RJ- 

^W? 'eifti cFt^tf Hin atfs Wm ^i i 

isS |‘ 1*P3 CFfatt Hi Ht*f flC*tl? Htll 

1%5 flf&fl Hll W\$te (^iflflt*!!} 
WWtl I 

w i -at i*rs Hcii *111 it^sr, it^H, cm- 
^ (Vitriolic, Nitrous, Marine,) <2F5f^ 1 ®r5f I 
• ia ! Hi ^ <2fHl 111 :~<«HWtf®T (itllu 
Hi) -ai°s ^Sf i 

^5> i -asp^itfst Hlfo* >2fitci wfiitfi— : %t- 
*1 Hi, <»r<t«.'*rfHH m Hilt ci n^ariT H-sil 
ill il -sfHtfw^re fc«,*ra Hi, 

^°sl1^ '®tltl CH^ (Fossil) ifttil Sffdi 

fwIti^H^l^o ci Hi, ■stitci tsit^t 

Hill ClfHltcret (Vegetable) ic^t, ^f)l -21H1 HR 

Hi 'sr it 5 - cssi i^itre ?i ci Hi, Hotels 

^It^t Hltl -S^WSI (Animal ) i/H| -aftC^ ! 

[^lt^ Hiti Hire .ci anisTtfsT ifstil Hre 
HHi Hi‘l -at, ci t stiH ic-ai -H&fa cHreit 
Htf5iit*np ai* Hfs frei Hkre 'snj Hill Hi 
< 21 %^® Hh, -relit -£ Htfa *iift^i1ci w Hi* 
Cl 5 ^ JUPWlfa 1OT Hficii i] 

^ Hicilc’t irR Hiti t 



A i (nsrsnfsisrfa* ’Ft? ^ wife ts^rtMT 
wlfc ^tp ft^i ^ferl tp (cm* w?fjO ort 
^f?tw ww* wt? ^ win ^fp qrfal 

Vt¥ 5t1 I ’ ' 

* Sir I •flWWTf'STSrt’T^ Wt*33 fe*R 'Q e l •£$, W 
*Ut53 ^tfeS’lfes Wt5ll JRCTf’f ?^C51 ^fe- 
M fPi pw P p <*m fc«t*ra ^.fes ftfes 

5?|?m c^rK Prt^wtw <p® $ wl? Tfwwtji 

7?fp fafip 2^pT St>i WCW ! 

i*i -gcis cn wcsra w«n*ferptf¥. wr?t« vta 
cv^n fp*~p7?^ra (yj» ffe wp) ttw*f 

p fer apiT^cs HITT'S p (><r *!%*?<? 

f w?s i) 

?«> i wt’ralfw?^® w?n? srfa *rt^w, 

'S CTfal^ 5 (Vitriol, Nitre, Marine, or 

B'oraic |) 

?l ! Tfi^few W?f> P 

«telcw p&wtsr w^rt wtw i * 

5 ? i sct^ls ws pwlp^s Wfar p ^!- 
p ^tp^w Tpmter pfl its i 

i cpt^ wsr pvffawp^P P 

wwtP 5l*tcw pjwwter w^rl wlfsr t 

*8 i crnu^F wsr w^tTf «wlP 

c*rteWs 'stw wsrtpsn 

itfeTgS pl^tW^Fa CS P N51PW 

f*tpr wH^rsrf sis I ' 

\<t/ • fWWfe Wt3 3$ <aw £tWl? ’tfcP 



>55 v c^f%<srt¥ ( 

sprer 's ^s/na ?tt, ~zW/^ ifsfc^s «f5‘< 

wl? ^rtu ^ >£f<Pt^ ^<tl— Pnwl i 

^ i ^«.*ra w\n ^sn— • ippspjctj) | 

^ i ^s.*ta *pfa c<h^7 

^5>*fa -3 

fill * . 

?>i wsn* «*i -at, cn 

«n^t?i <Ffiui ^f?l 3 

?^?*f ®f%ul onr v£i^i ^tc?3 *)Vh 

fa>K5 c*r ^5^3 <s=i # 57 1? 1 
f.S) I SltSft 'SfSfft <f^WF5 ’Pft'S? *lf^3 i*f5R 
t^csi oitirt wfa 1 

^ ^t<i fsm c^r*tl -sm 
f%TOT <i39 *Tf3 W\f*Zv *ft%®I STW* $&*r- 

nat^s ^c<r fwi 
^iT '^nt^'5 ?1T 'STf <£T5f*RCl[lt ^f.^intV 
Tisnvt’ f®tf*pn 

8^ I CT^K CT^sT^i 3Tltf- 

cw^dra ^t?l ^*rw strc^ 

Nstf i 'ST’ft^ wfa£*tW<} ^ s i 

^V§ I <4^ fifat? 

*^3 *rm ^?<rt#t ^spm fofsrst^*! 

3t%*ri Wl? (Chemical Com- 
bination) W :— 



<n>fasit¥ i <s>s 

(^nr wi c^f 

T?u ^ f?r?r ^ aran ^o 

$**nr ^ ^ts ^ 

•*W$ i- a ifw$ or$ 

^H e ic^ fafwfwi ?i «2r«i ^fl. *rra, «*■- 
f ^<&n c*r ^t*fr.^? ts 

’rmr^j 

^t^m ^rcf; (^ f^rnr 5.8 *$1 ^ ^<Ki) 
s^ 1 3T#t'r^t^ e t? f%? fore- 

f^i ^stas: ^ i%sr w fafav 

^rai <$#ta *rt ^rr^tn^n ^«.*rsr ^tt w 
a ^nz^ ^rrfjp* <? r^ 

^T?C e l? TT51 fr§7^ ^st q\z$ 

*rrftr® 1 

^iwi w^i *rt z^ftt *rc §3 ^f=?H w 
^irtrs c^sf^ix? f^i[j^«,^ f?f ^r?i f^iR- 
esfw. 1 



JtS" ^*R/®Sfni ^TTf f% $fi> g-g^ I 

>• Ss5 I Sfffa W§ RttR '*T-J 

gi cgfg ergtg #{5 (astggO gtftgi 
^cgj "5T fsf%« <*igs ^ ff^i gt*ti ^t*r 
^>srg ^gfggfttf fgsireg ^ ^tg 
w ^ «rg gi angg&rrctf ^ wrg ‘aflterg 
fgccrm ^$gi g-r^tre ^gs ggggrg gror^rt 

<K 

£ gg<t gRg fg^jreg fggg «rei w $ 
stgtg gg-afgi wgrteg %sjggr.g 4* 
irftg 'srTff%g eg gtpf <& toi ^ gte<F 
gt^tg f£g (cgge*t »T fcf%g) 

4g*tHi gt*ti g^OT £ gtro^g 

^gg <$ ^rgegg fgg*fg cwtg gi ^gi 
»*? W Tg ^®rg 4gi>i fgc*fg g«r^ wgr^gi 
^ wt^g gnf fgf*ite g^'sg 
«H‘9 fg^icgg cwtg *rn? fg^nrsg 



C^f^TR* I °Ti 

RR CWtR ^R^IR^Tl *t fbf^S 4R 

«t<s ^taat^wR Rt?i £ rai 's ^rtn cr 
^§t*t *rtc3ET3i Rfa^retf rUrrr ^tRtre cwir. 

cr'sri r^t*? (Rtfs 3 ?rt Trtf*rai ar!- 

RR NS R*?1 'S '5"T s f1 ^tn) fR^K *feR«i 
R%R 4RR "Sf TTO1 *WJ CR fR^refa 

<2f\»1 RTRt fRRR 4RR CR 3ffRR ^1- 

rtf* fapi** rr a«i rr <nTFr$i r^ir^- 
CR CR fR^JC3R fRRR a^l WRTR W *fT- 

3r? -jrRRR^r* cr rr «rai aRt*f ri 

RTR1 ZRRCRR WI «tfRR> 3fl R^Rf $ \5t5f- 
RT<5 afRR> RR 4RR R^RSRRRR & .^"HR 
afRR> RR, ‘RTRRRCR -fR^T®, <£ FffR ^RT 
RTtfRRI FffRCR Rf%\RsffCR, ^RR 5TR- 
CRR CWftR RRTfR CR iR'gTR^R fR^R «T®1 
RpEf^RTflRT CR# af'Sl ^rTRSF.R^Ri RRRTR 
•srm RCR ^TRtR#^' RfRRTftR afRR? 
R#Ri RR?r?f ! ®rT#CR > R’f'R- fasrffa 

fRRR a^i wrR#CR RlfRCfR RRR f?11 

wmtjr*afR^ r%ri ;rtrotr rot fan 



tots to w fafrnre? >re toi arm 1 
frai tots to toi ^n to<j to to 
wnr ^rttbr t^itfr i 
88 j argfV nf^C'fTO f^T- 

c&& >Rf^nr (^ ^ncanr to ) 

^ «fTO *tf% TO? 

5R «T®1 TOffa* W 'TOt? TOH 

fVftWfTO tft% ^5, TO TOW *J^tf»- 
fC*t ^®T fTO TOH *ffTOTf%^*t 
*tf% to wt^to i 

[^ TOT<t tffro f^rcro ^rrf*r 

<[1 c«frrf%* to* cto,(^ insv off^rom f*r- 
ftW TORT) TO^prj, c<R*r ^-gr^nra *tf% 
fanfT? to i cT>f5T<TO?<i ^i- 

TO ^ TO <NTO ‘(Negative Pole ) f<i^J- 

fro to?to ¥roi TO?, ^t- 

S^E? (Positive Pole) TOTOT?<T 

^froi TO? (^TO f%¥irr^ to f?- 
TO ?tTOto ^n TO? fm cl . 
frorw tow TO*r) c?^n <*? 



rata ?rfua w nar **& ^irfre 
fw f^^rfhr «ra ^ ^j <$ wra 
ra srti raf^ta i ^ 
^t<m*f^s >2r^T*f «rr^p3q£ ct fa- 
twr^R^a c<r* t anr ^ e i *rewtttf ^ 

?c^ fagjrea wf? ^*1 *rrc^F — * 

^r*rra 's 3sm^ ^ JFftre 's wfi fa. 
f®re ^affa^j* fcvnra* i 


OTJ*! 1%f 5 r?1W s iir ffflW 

•arcj wi ftrja, Tt^fir 

f^pOM I 

HOW ELECTRICITY IS TRADUCED BY CHEMICAL 

actic&. 

s a i ^Rns ^pffor wiffcs ws <rtc2f , *R7 
stra 5d ffin ^ w*r awi pi^ wt^ra 

^r<j rai 's frrapf 

• . • 

(j^'Q wia ran f^mi «tro 

^gyjf^ «Wf *ff^FT 1T8TT- 



<)3 c&farattr i 

estate 

srftfars ^t?®i ^tr?ra^T?i ^s swt? 

• *% ^tfw^nrs w^i f%- 

fsps ^fj ^ (wOTte- 

*rr?^ t?i) w ^ w- ^wt^rra (^t^. 

W Tff ) W5T %<s,^fW ^ 

WTO ^ZSW‘ ^^*ifj 4^5 'snftSR 

^ ^ '»t^t wtr^5? (cwrre? 

vzsq *f*r firfare tf<[j) I 
s^ i <^ ^*r ?Tf, 

C*r$ TOT* *T?f ^TT, C^tRl WT^TT^- 

nt!? Tt^'srcwi ^Rm^Tt^wnr 
*r*m ?m:*r, wt?r<[ ^ 
wra ^rnr-fw i&n ^ 

^ ^5* I (?f^ 3RJ w <$ 

<2f«1 WS*J W <$ Tf^fjT 
’snrfasfrs wE*rf«i*rPr?p 
om w^i ^ tot ^r w 

^«fTT^5- HffS'S m% *5*1 <2f<pt*t 

*rra i 



— i 

8^ I WPT3* TO C*f 

2F51 wro TOft *f^F*i cro tow 
TO »*to i *$ wtw ^<ffr w*, ?i TOW 
fTO WTO froF*! CTO WTO fw^ 
*<tsr <£ vwi TOq 4> wro TO %1 ww w?f 

V) • 

ws f^rro TO<r to wro, TOt. 
TO?rr«f ^ wcw ^ws ctotu ^i m- 
TO fTOs I 3FWfTO fro ft- 

^jto «tf%s *w%?nw% wtfro i 


°\ 


HYDROGEN 9AS. 

8V i or sftTOTO 5 ? TO* W=t1 f®r- 

fV¥t1^ TOt-3 wtJrcw? cTO’fW'sraK, cTOtl <ii*rTO 
^ *PtT^W*3 <?< ^It?*f ^Itcs f% 5?1 TOI 
TOc® *11% 5?1, W3TO wtTOTOw '« ’srtTOTO* 
TO TOt'a fTOTOtt ! 

8> I msg w Ctfin W*T 

WTO,#TOw TO (W'gfTOw) TO% faTO> ^TO^l- 
■*: *. 



q<S> C&fsr^rt^F I 

w\ti ^rcg? wtdl "jptrMfir *t*rn ^1%nl stt^sf 
Ttf to td^p ^ *rfso ^csr i 
«o | ?t$ tI^t '■nrt’f fddtd otei 

cn-U. iw>1 ^ «TtOi ( tt^rs c^r? *rtt3j<i ^r.tr 
?)n fa«t1 ■**?$ otel 'S«^«rt«, ^jr] i 

(til ^ o1‘<f ?tf 4Wt’t ^fESTt’- 

*ftw^ *\f <43*! ^sferl otflto f%gT#'T *$%$? ^*f 
Wttto «tf r ^ CW'i "Id? ■%t vWs *F5f;. 

<fld° $ 5(f?^Cv5 ^$T ^^fiT ^C3 | 

«? i srtt^wto -sfri^to w®r §k*ra 

^1 «rtw ifl^t?'! otS.t? 3t3 WOTt< 4, ttfR'» dP*! 

prtfd^fatlT (Hydro) “ *ltdf Sfdipp 

(Genhain, Generator of water) ifjoldol 

^Ti^r <?1 dlf df%?1 dttd* I ‘ 

-to 1 *fts*to cst^d (dd *tfaTh) wt? 

^ f& <4dd>l CT|o^? dt '41 dtfddl ot^fto fod 'Slip'll 
-«r?T 'Q jqd dp p?d* srfo fwt*r 
di$ t§«.*rs ^?r i 

(ts I - 4^ dtp tf^ir i£)<p s cSi^id 

^ddCdf?d *t% dtd I 


tty 1 

Cl ds* 

, OEYGEN GAS. 

as \ arsrs e^fsrt^r 3tvr dp 

cdto dtp «rarfc*tfrdF dtp ^ dtp 



cfefa<srr* i 

>3 -s S?t^ '3C«T5 ^ftTI 3p& ?$T® ^lST 
sttt^ i «Rrfaj f*rf®ra artfoc^r ^t?t? tI 
^ 5*1 wf<r-t*t '«t?t 9 ra ^r i ! sttf^cst ^ 
5 nc<p i 

«■* I* c*rt^ srM <2t^ wi 

ftf^no'.^al (so fsrfafa) 'S *pfa 

^xhjt <pj%?tj ertc^, 4^ta c i <& ^tfc^p asrtf^srts 11 
'srST <%^I c^rl ^*rtfa , st*rft 

(Oxes) * csfifft*! (Gennaiii) &**rt- 

f^frr ^ffcsrfcvra <$r«f ^rsr 3i$ i 

<n i wr 'S ^<r c*rm *t^ 

nsrtc®, f%c*r*rs§ ^ ^rif fsrsrtr^ 3ta1 ?^5i 
c ci cMt^i'a 5 5rfts> ^5t^^?lThr*T *rca 
<a?sp Tff%, '-fvfi^, \st?> <411 '®r'i?i -s: 't<f ^)v 

'ST^^I'STlf 1VAJ ?'KI 3&C5T ^c$cs? 

1\:i i 

<t v i srfal <a^ <sf^ ^?l *rt^c* *riti 
vs37E*0 JT^UJ ^Tfa -45, Tr<*rt: — ff®^pcsrlc^3 ^f*Tl 
7 l%? ■*rcsfT shsl c>it?1 Ural ’<§■ jfaj 
01 ? ^-tjI >t?B <pf?5l >§ f*rif j%c^ 

^s-g ^sti ^ ^crftnri Ttf fW® 

^t «5p ! 

[C5mt*t <fl> 1$ fSTfVsri'SRf f^ fVc*R 

0S*»T Q <Tti 1\ **& CT?*f 

^3 1 ] 



cSfSrsfW i 

* ’ffel 

MAGNETISM. 

*n?n:*f w fgcg^i wffcv tor, cv 
faro faftgt? w c4i^ mg4<p 
<2fTO? (J>W) fggg ?rh 

f%i -srsm fq^rits gf^$ 
$w4t; c i<i ^^4 ftgn> nn^ <tc* fgnun 
Tret'S t%fte ^r, c*Rni <ttg ^n?r- 
SFtFTO ^«T ^nfr® ^JA CAAH'i- 
ca<s fggg a w\faxA ntfgpr 

fl^rfrg gt4tg^ '2f e if#t ff%c® *rtfgtgn gt i 
«*» i . ^cgtn * *uf3rai w^rprfg^Ri 
Tf i? jng* sf^g -srtsr 
Tin i ^ ^g*T«tg^2fnfg^ cnn g< w 
wrg^-2iin^4cTf*ii 1 -*4 -2f^g <n c*fafc* 
m^n*! gjfggi grc?F ^1 -artn '3R^g4^r- 
t srt7^n i ,f?pi ^ -2ft?tg? cg^n c4i^ 
^4*1 *H% 'mzw., ^a**r <*w 



(fefadJI* I < 1 S> 

i © f i 's Tf'stfa* »rf%F . ^«ft 
«r«a ^nr ^n 

*rrw i 4^5* ^«i?rr;fN? ^**rrre? 

£W ;«rs? wi ^%*r ^rtreja 
?rt^ ^ i 

^o | ^ ?tm <$T' 5 

tt'O ^cs <$*. sttfsi ct fatf fcrorfo- 
<?T^ f *t «T3T* v tlf **t*f ^t%5T 

^roni ^r«r w?R c i *if% arw *it^*i 
•<ftW (C^f *tf*CTSOT 

Wwi *tfe f^T?r f«rf>te Virtue i) • 

’ 4 jr?re<r <^r ^Y%*n r 

f%gc*t sure c^ ^t«t ^r*rer <toa* *rt% c i 
^*f wr^t*r ^w<i 
«t?tt f^ f *t ^•rr 

■*tc 3 <f ¥pff*i ^f^s **r*r ^<rr^ ^j. 
^ *r^»rfr (wfw; «rrffo* i 

^ I 'Sf'ff^ .C*Tfc w^f« j^f 

?m 55^ Tt^ni j^c^ 3 f *Hr 
^tA ’*r*nr c«h^ ws 



fro C^T'Sft 3 ? I 

■?*i ^sfa^i ^rtrr? gt&a «*f c^tr 
*[< t^ Tf$, ^*R $ Coflr^? 
csri^t^*! *t# 5fi, cw? 

f^nrcisfa &m ^ tot to*? ?f?<r, ?m:<p 
ct^pt eto? ^f«t'« ■®(=u toil's «tf^ 
^r ! 

^ I CW ^RT C^lTO C*TRl~ 

^rtf*l *!(% W? ?f<T?ri TOP, WT! 

’ffiTOra W$ TO3 TRlI c? t%j^ 

?? nsRI^'S C5Ti^ TO3? ]>TO? «Tt« 

^?i <trc^ t 

c^ffl ’TTi’TOS TOWtfTO f<i¥P 
C? C%^? ^!F '<nr «2fTO ?f<BT! qtw 
*TRi c$wr¥ cto? ?T®F*rnft cm~ 

cr&j&tz ?^t? fa?tf? ww* %^s to- 

C 3 ^ (Professor Oersted) >fTC^? ^N?if% JR 
TO «wt ^T?1T%5T? I 
^TffS fTOTRl ?RR C? ^ 

^f¥® ?sv«i yttTO? ^Ca[? ^t?UTf?I ??- 
CTNI^FF C? 1?$TP T^?l sftfo ^1- 



W *1^3 $?T $ ^1- 

*f<F <U^ ^J tWl X jfa I ^T f%<|- 
c f i? Tfijft f%grir^ *tf% *tf%* w^nT--4 ^tt 
• f^?t-r c^rwi *ifw vftipf 
?tf artfMs !%j^3 

'<r# vs w w?4 c l ^raja 

Tfal CT >2f^Tl f^J<3> ?$t 

^«.*fsr ^r i] 

^ I <s rr^ 

h sri, N»t^i wtfjf^^c^r ^rei 

’ifc^caa atar) tmm 
■teitJFT? <*? to snre cm? trRzm 

£ cm? to cw ; t j>w.t- fi$F& wfjrzi ttfov 
C^rl^n £ *tmtWW§'® t\fa>TX ^?° <& Ct\? 

C?f%TTi ^ vXH W Wt^ *? 

cshr^r *rt^«i *rl%<j %fk ?$z?? 

«$ cm? 4 vt3,?^v3 ^ ?\zm *i?r$ 
^rt^ c*h^r^«i M i1% t\ cfsn® 

*K^ ?\z^ ??^' i 



n cWer<srw i 

3S I *tfr ^rfcs: C’T^- 

£*c*?rs frgrc. «ptf ^rmt i 

[^^F *r^ *rtro fro <&us 

(Faraday) f^f*T^ f^sftW a^pf^ 

^flrr%*R, ^r ^s\ to^to toi 
.cto*? nf^ 5 3 ar^i wro c*r$**f 

£^^^3 fvgjj&ji ?ff % 3 «w ^*1 

«rtc* tot 3 nrw w 

to fwj«> ^ ^c^3 

'<r k^, f%i c*r f^rffa «rro 

wra toi to 1 ] 

' cwi jrsro^a f^'gri^lTr arsi ^<ro 
TO TOI fTOr TOT 5 ? TOreft i 
-j>® i cjc^ ^ ^ ft** <r* 

£TO TO ^5T1 TOI ft*!®. TO- 

to^ ^ TOf wr^TOra & to ft*i 
^ff% i 

ifts* ^ TOT TOt %fFS CT, ’3 

^TO «$ ft** jffHr |** toi 
<?T^ TOT ^TTO ^t^|3 £ 



I V'5 

*rffot*r <$ c^- 

^f* vrr m^s 
4 £** ^^c*f ?Ni *rra 

ftgrfti <2f w «rr^T i ] 

**» i f?$i«. wrra* 

^tTTjf W ffiaPPl <2^51 ^ V54&* 

«rrc<p i 

[^s^rc^rm^ 

^f?rsn:^, e*r c^Rin ttcMj? Tfti 
tff% ^sri «rtc^ 

*rtfat*r *if?ret^ s©TO ^*r , ®mjt 

vm ^k wt 

^f?*:^ *m yht, ?tt^ c*r *tf%- 

os ?f^t ?f»nri ^tf%<r 

*TC* (T tff%^3 ^rt^, C^^^^TI- 

^jNsfa qwr mr* *tl% 

. *rtre i] 

“*r§Wt? fa? 



vs i 

*rtfTO^ w ^to TOre *rtf?on 
TOt^ to fafStref^— 'srcro af^r 
^ & tot* Wjr c’ttwi *tf% ^t<ri <ttc$ 

TO :.-#t*f1 TO ^1 TOTH* WTO TO*Tt- 

*U i 

TO, W<I ‘TO^I *t^ T'tl^ <TO^ ^fTO 
TOta ^tf% *\ ^»fte 

Nst^l <[TO ftfTO TOff 4 <F 31*1 

ajf^ ^sfi 'SRT *[*t twirl frsW¥^re<F ?ri 
TO fTO TO W^TO TOf^I 

to: f%§ ^ TOi to ?i tito tot w=t 1%. f 
etf^> totT^®t £ w«t ^1 *pr<i TOt% 

to* arro *tl% *il% to^to 7^3 
tot fTO toottto tffro 
fas.TO 1 

tots to ^'oWrro tff% to cto 

<th 5 1 

^ fSifarrfc CT, CT *if %3 to to *ot 
C^ t *tf %3 ?«?iw? ^tototo 1 si- 
cTO STOTTOatffe ^tf% 

TOW TOTTO TOS ^1 fro 



ftirrs. *tHr <2 F»h tff% 

^n c<h*t *mf *tf% ^n «iu^ (f^^r- 
CS? CWi tff% ^Tf) -^l<Ft^ e i ^ STSTTfal 
d ^T. <TtC? ^E^jJ 

i 

csIrs’T* ’rtr^ Wc^<j- 

c^rwt *?tf% ^t^'3 f^-gTT'E.’rtM^ 

£^<f ■s’Fsva wtpfhi ?tf% wr^Tri f 1 *? 
^33 ^tMs^rrctf ^tf% - 

^r«rrc^ vws ^rf% i 

yftf <*«r w f%ft f* ^*rnr?r f%-^T < s. firwTjr 
^tVrfa^ *nw ^t%*it% *tmre'<3 
^tf% wr^*rtflT*R ? 

fl'1^3 CSf^S^Ftt^ Ftf? ‘fl’f- 

^1W?I ?Tf<l¥tf|t9R t* FT^t? ^W- 
Vnrs - c^ wrb c^f «itc^ 
<?r^*t fti% «rmi ^rcfcr^i ^f^TTi cahc^r 
Wm ^?r® ^ Ftf? ^t^rrs 5r<j emr$ ^ 
«rw 'srt^fw ^rrtfs^r, ^ 

i *rFi 



^ c i ^*rsi jr^s ^*r ^rt^ c i 

*if%* «rtf%»r sri, ^nr^si 

'Q *T^t^*l *;f¥? Ttm ft<pi ^fl- 

it%r i (R *r^s sw? 

F1FTTO *511% ^-$1 ^zt> *rc^,- 

*nrt< f^iRT 

^usr TizMi *rfa*r# 

t%T<5. ^R1 ^t 7 #^ *faTC*P3 

ntR ?riz ^zt? i 


faifia, ^f#f<f^ 1 

e\ 

ELECTRIC TELEGRAPH. 

ft^i'v *tf*^ £W* Ttfn\ ^in^rs 

^mrn c^jsi fac*K few* *n **ftfe* 
fas ts^rc#! 5 C^affOT 
*rerf*fl j^z^szw., ^ 
fW«. *T*1 *T^W %*f* 

few* i 



^ i str?? ?i rr^ 

*s\zjh rtsi R^R^fRFi fr^Fffa smu -511% 
i^ari 41W ^hh 4 ^ttaf Rf%<i 

#rfrR ws %t i c*r^ #r^i.fw- 

•'SRRrri tsr tfsrai <tc?r (cw® 
RfeR #fi>R ’SRR “5tt% ^R) 4 - 

^T? ^ *r<fkr c«z*\<s < 2 frwffl 
c*n:*R strwnR Rttr-m r^«i 
^zwz^n rri RRTR 05*3*1 R^FsT^R *s 
«fl^f T^CFR I 

i row <2fff*fRt*f ^sRtfsf , «Fi- 

RR (A 4) ^Hf4 (Z OW)’ ^fRIR W TpSfR 

w i 5* rrfsr^ rrrr ^rrcs 1 
«rr*rai 1 ro*r *p^rc® «r*r*r Rf?R 

^fl^RRltOR* rr-r c=r«ii %fw 
'sRtt f*rfWrcr i 

>** t f^re«? rri Rt#R^Rt*f 
W3 ^R— <2fRWS <frw&CS 

«rj c^rf r Rn^ra^rrtf 3% f p$ ^'R 

f^R^RR RtV* WR I 

m v 



So I CT C*T TO* <^R?T 

ffor to Rto to^p ^f%TO 

*nw Top *n ckt* TO 1 * Rtoto c^mt 

TO? i 

f^TCTO '2TiTt ! 5tf%? RRF3 «$• ^fj>? TO 

*ro tom c«rtf«r^ to^f i 

^fM toj CT^«rt^ cTOi c?^ ^ 
TO? Wtf% *TF§f Sf-9 MW TOre 

t? ■sRk <*iw artcs wwi wt? <sftr® 
toi, ssr^t vs w toto%^ tot toto 
*r?F5 ^fro mkj to carrfaw an wr<pF 
TOT?*rR% f^TO artM^fewTO 
cM*f f#? ^to? TO f*?f R^tcm «tf% 
TO¥ to CTOt ?i 

«rtfror« aw f*n «tro*tf% 

towi -■• 

I 0 TO ffiR fe*rf?TOtf to^f 
0k TOM ^*ff?TOtf TO1 TOfft I 

¥?Mrc^ to? f% <2 *to? vsr$fc 
TO?? 



f c&fosiW l va 

WWfat^ WT5 £ ^T? 3FCT 
*T5*rfa wr? ccr^f *<r?, <mt<f ^*ra 
c>mtf% ^ ^wrfer i 

»«'^*r toi wra ^m<F ^“<ftt% ^t*rrs 

(Galvanized Iron Ware) Tf^l WT^TW 
«ttt* I 

<R i ft$r«. fipsfa 'W^/4- 

Fr«, nra i nra^^<ttfw ^i- 

TiH (Battery) ^sft^ ^Wl ?f®TSi I 

w i ^ «Tfcar f^rcfc^ni^si 
^t?i *rt% ^<fs 'sr%rr f*n n '2n«rNfi 
^f?in «rtc^ (f%ftii i) 

*rf? ^ f^Rfit^ 
w ^trf? t%^ ?1 f% <2f^ti? 

^ s i wrs c^Wm wr^H- 

<N ♦ 

^5- wt^ix^ *rtw, 4 <f 

^rgtits <®rj fifc^ri ttji *rs 

# .. 

?tf^s w$\ ^ «rwi% Trg^tir ^4- 

^■srs -m;\ ^rfa'^-ws *iftTOi 

m o 



a>o cfefsrtfmF i 

srcr wi *tf%* 
wr^re ^rra *tf% 

sitre i fijp* Wm *rttara 

fawm *rf^r, c^i fw$ fm stte 

^i <$flis f^*m r??rs«t 

•^fa*i ^tc 5 ? w «$ fat*? fefosi 
f^z^xs .toui fa$n^<r cwt? ^f*rc?r 
*mt?f 5 5^sr® 

^c§T$fa «tei <rrR- 

?t? ^s*t®r 

*ftta i 

f%i ^r ^rmi ct 

^t? fwr<i wi c^'t T*f^® 

®r^H ^5^ *rtar M*i T-fare 
i «r«fte *m»k c^w *jtf*rai <®ts 
^f^-^wr Ti^t? * c Ttxsr w ^ 
^fgre caFH ?rtf*rsl ct tor 

^t? frotfite w v? *rfdR 

'fifratsR art i 

H C I TTtfl W 5 ** SfsfH ^ $W 



%^-fcN 5 cfefirafw i ^ 

#n>i i $rf%n tt?i 5TftW3 

fccwc mz^ i 

«ff^ #t^i ^n:?? cmwi 

: ^fwf*F ssTTC^ i * w ^ ^t? jwi 

» 

*tf% ^<r \5tfa £ #tt>i %z?s <5fsf t«, 
& %f&i *$& cw \sfr?f<T cirtwi^^fwfwi:^. 
ft:®! ^ ( i > 

^ -sr® ?a «rrf%Ti ( / ) w ■$$ i 
Tn>tu ^ tff%? srt^r ^<rrfw whr 

(Deflected) ^ *5tf% <ff?ra1 4R3P | 

[^ %r&i? ?sf tff% fw*r 

<2m*f ^?r ^1 ^f^g* i] 

w r^ ^»r ^fi- 

cat*^t ?rf%3 wra 

^rc* ^ri— ^ %. 

tat wnfrt^r twre? ^ 

^t?i c^tsf f%3>> <2f^T*f *rr$ srt i 

[^ i off^wra* #r&i ^tz$$ wpsn^fe 

•i? ^p®E*r?*ita ^ «rot, w'trtre J? ^«r 

c^mn^, & %r&i c^fft-n €f%- 

<*>► 



a* C&f*rOT l 

f%i <£ ^tr*r ^ftf^-vt 

®r^n c^ f^r«. *rot*a ^ \ 

*w^ ^1w <rt t# i 

%■# ?1 *(*t <FfTO f^TS-W^ m r i] 

[^f%^ ?r#r^ '2f c iTf*r (tiwfe? C&f^T- 
<5m?) ^ (Cooke) 5Tt^ w croifc- 

(Wheatstone) 5Tt^ ^tfw 

>rn^r s «t w ^k?r, Tfirronr 
^rrcK i 

(^ta^CT) ^pfSppw arfsw*r 
^r«rw 5 rifP£ ^t^ 5 ? 's^f^r *nrH 
«r*ftres frjjrffa afteraiw ^t*rc ?Ffwrc^ 
cws >re^t*Rt«f “ 'wrr*rsn 

^*%f<F*r3 ar^T'srs” 5rrt?F 

Sl^s&fsspre «RRnr *fa- 

HTfc c*r^i*T «nar 'swsrfSr *rrc^w 

^ %?r si \# cssrc^fa^nn cww- 

o^r *rhtt ^fw^r, c?fhi f t- 

^Tftr 3tWJ*TOT G^'QU 'Q 



(T^%^ I $\2» 

^irtac i] 


c^rc*t « a ^MIPI %Tftr 

®fw*i t 

^rr^?i nf^sM^rrtnr f^WaRc^j 
«Mtf»r 's 3 b^j w ^ ^*rf% ^*.i 

*rrc* ^tri firm «w*t i 

^t? fa?*R faw fsrftfcs <a^r 
®rrsr i f^i a '®rt^- 

«w«t Vrc* 

^rcrorcr %*m?r *1 Tf*fr^?n-R<R ^rw? 
it*frtre *ftc3r, ^j^prtFi c^R*r ^nrffiror 
3JR1 '•TSTWJ* wM %*R ^f??i 

1%fsR W fcs3R*tC»r CT*Ts 

C^ ^5 ’TtCSfl- 



TO to* tpi (^r « TO 
TO3 ^c*r) w ^?fR i 

! fWte TORfRfsf (fc- 

^ N » * 

RTSfKRR fTOR fTO^5 R9<js TOR w ^1 
« ** 

CTO ^TRT TO TO 

totos f^rrs. touto tft% 'Q TOtRfro 
ftfsps f^^r to m*r* ^ttorto to 
Off*fR torto ctototr wt^5 
tor to ^a^itTO *jf i 
fwTOs f^irro Rtfro <sjto Rtff- 
*$KTH fTO?R <^<TO T-fRR <FR C 1) fTO 
Wtf% TOJR ftfTO ^f?TO TO TO1— 
Wff% sfTf 3 TO * Wt1% R*R1 

Wtt% 3rR^ TOS..TO.Wtf% R| | 

frorfR < 2f\»i c^Vd to ct^- 

TO R^ TOR *tf% ^*t *to, 

^«fr<s. totos^toW^ tfR ^frot «rrro, 
ctoi f^R\R< tor TO to> 

TORRTOs. TOfRTO TOl TO 5R TO , 
TO TO* ’SRI Tor To fRR TOR' I TO- 



i a<t 

Iftf^ I 

««$ 3$®rar tffoa c^r- 

sfow ^7 « frit? w 

^T?1 ^£33 TOTB <sJ<RW T^5fl 

«tk^j ^ff ^ af?Ffc?r f^rre? fa*f?N- 
*n ?rtf%xs ^ i? 

•wr? ‘flfror «mRt?i 
<TTtW sfl w W® SfW \3H\ '3 ^V 
i 

<$ #T&t3T tfa '*&**&* 

£ ‘%iT>t3 f^ffa ?R3t«t3 *fa5M*|- 

^*r<f i «w 

^ Ns*t:f f^ires f $r*i, ^t&ht 

«m*r *fi ^fam w *rc»a 

fwn ^ i 

«itffii ^ <*? fT&m ^tf%i 

?Tf ^<tsj ^WtRF I 

W fw ararra -srm >nr. 
#^i ffai atfpjrofaVftrat «nw i 



^tf%?[ ftfau® Rgrfti ^%'sn^ 

£frarsR i. 

^ ^r ^?r ^rfs <sft^ 

? 

<4^, C*\ f%* fV& C3"5 ^1 
c^fjf <s\ws §*r%w cefi^rW 
^1) c^ *i*rt^i ^n*fj^ f%<t^ 

I (X$ ^ ^ *^3 

^tn , srf? ???t <^ms- f?re 

c<fri wi * tf^l &%U f^grjs. 

^^ ,p rr^ i ^ *rr^^ ^ ^f*m- 

*i^t sftw ?i -^*ra nrc^<j ^o 

:>:> '«t^f tfwHJ ^ wm 3ff^® frfsns 

*1 ' 

^fs-ai arRre i wi f%^T- 

■2 Fs \ i 

^ i c \ ^ T <} ftrr , e $ w\<i 

^rt *$tz& < 7 rt ^tra? <?rtwt^fw 3^3^ 
s(f% ^i wfa fj? ^<fl 
W <$ f*rsi *5tf% 



wrf% «ftw 

*«t1:— 


StCst? ^■‘’f- 
f?<t ^t5fg- 

f«$*> £T^tc?5 
tff3E5 

*tf% 

1 ! 

l&tTftiT Jit <5^ 
33!«tt%53 

$tc??r ^tc5<r 
#t§t3 

fsnjj*. sfsfc*? 

j. *tf% 

i 

#t§fg 45- 
! <sn 33 s- 

j sff« 53 

trfSF^tCTS 

fttfjj ^e<r 

3fV«l5tt35 

l%?F33-9| ftnrl 


ftr?i vsrftc* 

$g<n[c4 

|3tC5T sffo 53 

sffs 5tc==r 

53 

Sff% 5tC9T 

1 

?H5<i5tra 
®rfe3 ^rtt- 

C Jf 

&F35ttt5’ 

^5<(5tC5 

! flrftmtc® 
star *tf% 53 

^<F?5t C^ <T1- 

^5?5tCTf 

*?f*K«I <tf% 

C3 flf® 53 

tsfipc«| *tf% 


*.tc5f 

4fw&c« | 

^|f5C3 4 i 

5tC®I 

45p«i5*C3 
3IC3 4 


^ fFf^s ^srf%wt* c^tci **& ctt< 
^<r<p, w ferrite «w cws 
froi *tf%-*firm «rt^ o rfcro f^ frot® 

5ff% ^ i 

fT§TC^? 



c^f9t(Sjt¥ i 

?rc*r<i jr*r 3Ti ^1 c*r*t ftyrea Tf^rfr^ 
^ ^tf% 

^rn:^, c®rm (Ne- 

gative role) <|1 f^PR -2r»T?F3[ W cmfwfiN 
C^ft«T (Positive Pole) ^ '2F»T3 5 3 

^fe'TTii *m:<F i ^nr (83 

¥¥*) I 

h*it- 

¥V$ - st s tr®11^ 1 ®rft?ni 

<2t?pr<t 4 fa T-<n Tra 4<i? 

-s-nrr? ^k 'smrsrc^ 4* esm tsi 

4i* 'SttWttf ^n\ im 

£ NSt^t 41* T51 T'f«T5 ®W\1 3TPFF 

«2fir5 fannwR ^Rrt ^nr <$ 

^r&t 4¥ *kcttct cwf ^rf% ?.f?^ 
^ ^iu ct rent's ^ ^*i csrrra 

I f?TC"tW8 ~$k ^tlTfTS* #r&tTN5'3 
^ref^m ansi Wtj Tff^*i 

^1 Tfatrof ^Ttl *rtr.^ i 

^ ffcfsfj , srf% , srw:* , R&r <2H*r «t%- 



%*r? <3 #r&rs **n t%- 
ftfS’^^TTlW, ^nr ^ : — CF ^*nr$ 

#tT>l*ffiljT* 'SfTtTf? ^TfC«t 

^C5T ^"T? 3 T?^’ #tT>T3 fc’W.fTOt 
^t%5f tff% TS I if ^tc? f3W7«. jSmc^a 

<K 

Tflwi «5tf% #n>r?i 

W^vs ?tr^ *>tf% TS ^TTljf I 2 

F^?f ^ci?, ferfsr®' ^rora fare? #r5t fart 
frgri«. <vff^r 

^ #r&m f?ii ttct ^rf% 

?•$ I if ^H3? Wf^R: 6 ! tffvS' 

£ #r$i %w3?$u§ Vflwtn *rtn i 
vo i if #r&i wt ^t?- 

C? 5K3?fW^ ^Rtf ^T^XW ^3* n5TH <3 
TOl *tC3<J *R<n WS fT% T'^1 if 

#tT>T3 C®rt? $[f% Wtff% I 

vb i if -#rn vs ^ 4> 

#rfrni W 35 #n>rrf rt-ti 

«i • # • 

(Rf%^ c^mt^H stt 5 * 

*f1 '^‘faf^ *t*3T '<t\ZT> ^wz^ 



TO) TO* «$ #f^1 W 

4^# ^rf% ^spi ^TTO? ^ 

^sm «t*i Ftf^ c*r to *rt%? #tkt? 
STSFfTO *TfEI, cV=Rt ^#r&1 ^t%T«T 
4 tff% *tf%! ^ I 

* ^ -sr^t^ ^ #rfrT^ f^rc TOr^? 

?I ^T’l • 

.^TO^TO ^TO'S? C<R5T 4¥#n>tl ft- 

TO ^ar toto i 

^ #r&i ^ar f%^^t to' ^TO^rer*. 
*$km '^rtff% TOret 
ffro *rtfawsr i 

#r^i ^ fw toi wic^RtTOn? 
>2m *rTO w* i 

**. I 4t^f? 'Q #rfrrg toi c* 

TOr*f cstf^s 's ^rt^s top TOts 
to^ or tot*t ^rri <TO c>r^ 
ann? 'stto £ #rTO TO 4^:*t 

****!:— *f 
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9 <?’ <is % <E » «r 


fr tar hr *r- 

<gr «r «r V £ 


< oq Q Q eq &* O 


S (H ^ 4? Mf <9 


Nr. 

tr 

^ /^ g- 

t? 

vj 

<1* 

* *r * 


t? E * ‘ 

fci & 

t? 5 /W 


B* g B 4fe B • 

* £"£ *|*** 

/j£ jp » * » ^ » J* ~ 
M li? 9 <? <J MiE 


<nrtt 



>*. fWw wm'Srnp i 

^W 'srf^SST* c^t^ (j Cl f) (Q f^) W 
(Z cif’®) , wsi i *rr^ J cm 

Jfm (c* K) >3 ($& U) ftfe Q jfft 
fs d >8 s <iw , ®r^ra z cir$ i 
fc-ss l„ Wtir a B C D E F G 

H IJ KLMNOPQRSTUVWX 
\ Z | abcdefghijklnmopqrstu 
v w x y z I < 4 ^ ^ aw? I 

<m*t #itM? ?3F 

TOirewfirt «rw *rt*i srrre, c*rN*f 
W W* * 5 w * *<n i 

**»n*t**r^^n ^t*t <rrtre 

mra i <*ref^s ^ Tfrfeu 

1 ‘2 34567896' *5^ *Tt^S1 

«rrc^ i 

3 TC^5 ff^l «tTt*ST *K1— • 

^ tut ctfc*r (A ^'srsRrff^it 

«tt*sr -#fa 3 4 2#§^ (f^B ) 



t cgrefjfe <rfrfa<TO i s*vs 

= #rfri f%*TO *^<r 
r (fH C) 'spsFjr ff%?i srtc^— #r$i 
Ftfaro ^t*r (f% d> ^rt ^j%in 
tof* ^nfr i 

. ^ssrtfw drafters 

tirfe fraja TO cto «tt 

c^, w *r«ft #tro .#r§T3f a^tfferoi 
^r^FC?? fani *tor *<t* cjr.^ (A b c-^ f% 
f*r) ai fSiftnn fte *n» ferf^firi 
<&** vrt :— 

/ ji hi mi \i *\// \m\nn 

a h c d e f y h 

7l\ 7\77\\\ \\\ \\\\ /V 7I\ 7I\Y 

ij- k l m n • f> ^ g r 
« ‘ • 

/I\\\ 71/ 7/Y7 7 \77 7V7f 7\7/7 

& t u iv oo . y r 

vs i TOs.TOI ’TnTO otg- 

an *3^r *r*nr ^ fifsmatfrota 
c*r wrt- 



VS I 

?Ff? S5f%«. TO? TO TOt* TO W 
%TO Tfsrra TO fcft'S £tf^' 

Iff* TOR I TO ^tW^I- 

to qk\ Mr*t ^tr?i toto i 
<?T^ ?&l *3^ ?*fW #Tfrf? Wtfo 
-T^twr^fa *r«fa* *r*rtTO to 

TO ,«W? «r^ ^c«r Ttt%?i 

I tTO fTOt? <T*TO5 f*ffTO I 

*$$ Wroraror « to? 

faro to * ^ urt 

c? TOfcwr trto ^ri to i 

ctor. if$ fsptftroi to * toi -w st^r- 
cto ^rjro f?\T«* fevnt ^f?rai toto 
— c*m to m#ri,TO? ^ « ctoi? 

’®JJ{ (Nitric Acid) TO?*— c^srfif 

TO w *ff?TO# to*fi toto to 
fff% ^row; i 

toi w to c^r^iiTO to* 
^trots? <tori « TR?rwt^ 
ffilptfS* CWt* 'Q C5WS <4??; ?tf% TOlTOT 



siwpt mu? i ftciw* trei 's 
^ fw t t *rc^ sf®rc*i'3 
*zwiu Ft*r i 

"srmi *2 wf «rry ^ftrrrfi& <$ 
Jhpf ^ ^ *tt>r p f*rF3 3Rr^5 ^ftr? ffar's 
^si^rre ^ f^^'s 3?tw f^nrs ^sr ^rrt i 
%«tWS <£ ’TC’ff cs Tf^f CT«*1 
^Tf'-S f^Tffa <2f3t 

^®T ?TT ^ I 


fWfa ^TCJfS I 

f^TJ^ ^C3Sf?T 'StOT' ftWi I 

«K 

THE WIRE.* 

v<t i ^ 'SRTTtt* ’WT* 

^ststf CT (^V I 'Js* I ^ I *tf3- 
c^j 5jp^) ?H^rg *rnr c?*r- 
'$z$$ <11 3tw 9 rc*r?[ *tfiM vs , ®nf5f 
ftrfr* m $ft. **?#*&*!$* ^f* 



ci>1%TOs i 

ftTO ml TO I Wl*t fagl^ *W : - 

TO c^r to toto TOf ^ tj%? 

nr TOm <4T‘ TOtf w crr&i nr 
orrfri to i fn§ c^r to toto 

TO' ^*T« c*r*?fa to 
orfti i ^ TOr:^ ^ to ^troi 

«ro i 

w*m& a r <fl^pr to toto 

V?*r ^TTO TO*l ^ ;— 

i lii^a 'apfjrf^ TOn ^FtOT 

^rmro cw ^ft*! c^wtotoTO 

faro TOm *ttoi *r#W*f faro 

<*\ 

TOm%ro, r 4OTc*t cto 

«rro ^s.to «rr# *n n^i ftro 

<[#<r ^nr , ®rf% csrr^r c^ito *rTOi tto 
TO sttfnro i to 4TOft*t?r to ^fro 
TOcmrn ^ fnr TOro e r t?- 

srcrewt to^t to 

nhn *ro to*t ^r tos to^to to 
*fNt in, to*i *t#w^ »t®rro 



* 

f^St* ^[*lfs Ttlpf « *t^- 

5fff% *i*#t *tfSnn%r w £ f - 
^trs R-fmM ^ *r*rrei fetfroi- 

fior, ^s^jRfjr *ti^r f« ^f^- 

c*re- ft *r#t^srr«f ^cm ^t?f f^sts 

^ CWHtl^I fff%Ul Rf^F© miff, S3F5- . 
^ ^f© ^ ’KTfmr mat 

m«aT 'fa'OT 

'Q^Ttfif (Warley) ^ 

?mt? mr^r mtfmsi fa^ta ma 

•f-^ ff^i cm^t ©ta £i^© ^?f^st 

faF7#ra 

^*k mfmaii^R i 

V* I if* •2fI?I^ Tf«Kf ^tff 

cmtrn ?scm f^fsrm&rcf^ ^#5 ^ma 

^tfms.^n: i «aw- 

c*t «jj# *r^^r w%a wn Tff^^t 
■st^irr© m^ifa ca to mrii; f*m 
TOrf* *rf^® ^€t at^r© *ma ^Tr?*i%s 
fV^ %5F sj# c«nf«r® i 



>v c&f%<srr¥ i 

vv i rrr ^?rr 'snss ^t- 

f*ps #fci; to^'* CTt^i to 

sr. i^n °m ^to to*i ffta tor 
^sfto *rh ^ '$m ?Ft#ui <r^ *faw 
tot ^ ym ?t*n r^stur; i 
. t-a i ssT^tr«'Q ^to 's cron «t?- 
fro f% ^1, ^ 3icf*r* fenHtsf fe^nr 
^*r £ <rit>i to fsTO srr swito* 

?f%ur «iri ^Rtfer, pr$ ?f% ^fei 

WZ <RRR R$R) ^f»|*Tfer, TOTC^ 
<£ TO ^ TORT TO? ?R T$ I 
%sT‘9tf? «wrt f3$rre<j *srf% fTOre c?- 
W#T 5 T Csfa*t*!tTO TOJ TOR TO *2f- 
fe>SR>5 $f%TO C«Jtfer ?R1 ftt% TO^ 

%gR toTO tow to® ?i 
Rfsrn; ^tr tor <* TOiRtitR 

? 1 TOfe*f 3R2T TOR R?R TOtCR fe 

?sf?Rt C*T^ few TOJ TOTS TOES* ^r&t- 

*r& (?r&? to&i kw ) rw^ii sr- 

*IR ^ ft* TO? C«lftTOfWl7RR I 



r&fSrTO* I 

T-f^rortrofa wwi- 
*rtn vo. TTf^r *R ^*1 to to- 
*ffTS »fTO1 faTO qflft 1 Tt^l- 

5R ! 

»« i :>v ■2TW ^ftirfl; <^r cro 

3JXTO l^TO 5rf^ ^5T*f 

^tt*r faults *w <$ TOjre 
aifa^ ^5fi Wr w *^*1 

«rrc<F, ^tosi r to ffart f^7«. wfsns- 
?^n «ro c^ to TO^’ffca fc*ra 

$tpF, TOt^^ TO^r^TOf CTiwfirp* 
Itm ^faftcs $rf^ ^to 

TOT**! fr»JF*T ^wl*itat I ^ -Sf^TTO 
^ifa^rra? farfros nf^c^gl TO1 

' N 

§to ^ffRtcsR i 
;&:> ! rr?i » ct fa^js. 

TO^-TOrafro fSrftnrifF.TOprtcsr cto^ 
^ t^TTOI TO 

*trc$ %tr Rf%^ #mi ^ttto 



c£t%3ft¥ I 

to ^c'<7 ^i? ?^i -$f$m 

to*ft, of* ?i ^to^nett? t$t- ?>f??i TOtr® 
^t??tf*w to?-? i ^f£?^TO 

ff%?i ?i <mz$i ^st? 

?r»it #t?% i ^ffixs ^rro^rs f?iro 

TOUTS' ?1 ^T? ^T?*! TO 

v $?i ^ttoi ?tto f%^i c<m 
srirr? TO? i 

;&*. i o$\z%3 vts totoi ^m? ^ix? 
tou to? t%$ 

tout to ?f?Fa ?t? ?t^7 
to totoi cwitro to ?jtot<i ?#toi; i 

TOT? ?7t? cro^s f^-gri's. wmw? *;f%* 

?i *rrwt^ c? ws { ! TOcror ?fro 
SfTO C^TjTO fa TO ^TO TO? 
TOt? ■STW ?fTO <2fTO TO? TO? faf^ 
TO I TO1 fa^ITO? CTOS 'S ?Tf*m 

?f% f?^7* wfsre to i 

<6^ I %*£$• TOTO fTOTOl ?fa- 

toi?t, c? w?TOfa{^?TO TOrptoTOtti 



^TO fsr-sf^r q\Z^, C^ W TT3I- 

^wrtfrww TO?ra wto, to*» nt«r- 

fwsi w^TO ww *rtfa*t TOtt^ c? 

’* ^ * c w 

WTO W5T ^t?( aft* ^ cro 

^rarwfirwi *tus i 

•as l ws «TTO TOTO^w 

wfaTOttw $ TOw^c*. fr^rffa ww 
ftTO -w ^ttot «rfM? 

wtcw, c^-wwi f ^<i 4??. |ffo 

%«r? ct^n nt%wi wf, c^c^sm^twj®. 
TO^*if3* TOt«f^3F f^Jt^T *rai- 
to? ^TO c i ?T3?T3TOr f?gi- 

CTOTOF TO fa^T* ^<TO 

ww I 

1 5F#rtw f^rc^f'TOt 

wn#r?w • 1t i^tTO fw*(wr Vurfcsi 
wra^-cro >tto w *i?rt?Fi 

w^TOa c^tos. wsrr*r^r« f?- 

^j^fTOHf ^rf% t$j\ Wtta-CTORTOft- 

S <^v 

?w *t*rftf c%to?* tot <to*i 

# X 



c&fiivsrr^ i 

« *r&i 3c^re to m 
?sf^n cTO— wr^. ft^rres, 

TO j>^ «tf^ # it»t? ]> w 3^fro. n^sr i * 
3**t=R f3^7«. 3OT 3OT <rq *rr^ *rt* *tc* 
^rro _ ^ ^*! ^f% TO ^tt, 

*i ^rt<FP% fin* ifare «rw»t ^c? 
— *PO TOt*?t3 f3$TC^jf to 

^T5FS I C^RT 

*kf*r ^ nfaro^ f3$j#fr ?m *tf?m3 
^s 5Rm J? toj? TO ffan 
^TOT’fNr f3^J<5. TOf^ $TTO ^I* 
«?hfi w$srtfs*T i 

■4^*1 f3$jre<1 TO fa^rffa 

tow * 37:33 ^rcrotf^ 

*ttw i 

^TOit^ 33 fTOrro 3 3 *tf%<ro 
sre ftfTOTO TOsm^r— c^ 31 t#3 

C3 to «rft3* jft* TOl 31 to- 

*tfj tow two ^ft^rcfTT, to ire to 

^t% f3ro 3t^t3^ tot <2tt3TOi *fain 





^ fmVfrP vi^tinrR *t*ft%ta 

Tftm ('to 

fm*mst eszvfi*\ f^j- 

c$n ^rai ^n« ^ 

*tft3 5H W WW *TttfF I ^’3f- 
(^rC*t ^JR 'S ^t^rra ^sTr^ff 

^*ra cn ?rsf 'Brt^r® «tR?F c«rrf$re 

it*— ^HtsR. <fl «ffi| «tfW ^ ^t^<T 

■3f,JRfa >TR^ <2fc^j^ *(#3 ’fJR 

"RffT-i fr^i ^tr?n i w^ra 

.^mi c^m ^ifMs ^ 5n 1 


CW*t ■'T® faf£J«- ^«-*W 

«nw ^fsr f^nf'i 1 

tsr [«rtc*Rf®c?ra ^itff% ^ 1] 

xw$\ 'ewCTMn^ 

mm ^f<n CW^I ^1 «(R<F 

*£? O 



*firs tosi tori to?? ?«ti ^ faf*t- 
stfl ?TO? c?t *rar w tot* <fp^t- 
faTO? ?t?rtTO w?i -staffs ni 
«r?t*f TOro i • 

s>^ i f?ro few ?f?TO to*! to?? 
toto? ?f?roi£? ffe$ 
?*t?i to^to f? af^^qrqtTOff ?g 
TOTO?, tot* *rff*fTOrr toh?$toi 

I CTO5 TOffa ??TO f tfere (Boil- 
er) fe«.*m ?$*i c?t to{ ???to ??r 

tfrot to? 1 (?r# 5 r ?? f??t*f ?c*r w 
TOi* to? srTOtf? f??n to TOTOfrii 
f??fr« “ ?HtS TOT 'S TO??ffe C?W'<37:i” 
?ra? *3 to?? ^ i v ^i f ?<i? i ) <?r^?*r 
f^jre* to. TOTO?t*f wst ?T£to<i 
?f* ^^wuitto? ?sr (fa^x^TO? 

?$) £fsfT? ^ ! «A^ ^ ?£?! 

(cwr TO?fa wr ftf%re TOf ?TO) 
tot ** i ‘ TO ???rra trTO To! 
TO? -srTOt *rr^fl TO?* i 



«tnrt«rc vs wtfor (safety 

Valve) utat tfffa •« ^J*F ^Tl C*^- 
3Pf ar^ Wtfrrtft^Tf Jtianr Vft 

^irs .f^-grT^ti «t*ronr ^rroi. ^1 
*ttu? i 

is* I C^^f jfSfH (Cylinder) Tfal 
?^9RT Tlr% ^3N 

*rtc*, c^*f mr$„ *i®rr^ - m p f 

^OTjf.TO- ^srr^HR ^firai ! 


• ct'I; *ra<r 4^*1 t. 

ear <r*?? ij 

^ «Tfa5 ^f, fefijTO 

<ho ^rtW <£ ^F? 
fFf%3r attars , ®rrc^ ^c'«j 

^ifVrs^wi <j?y^«n:^t^ , «rc5t*n5(yr^F) 
«rrt* w fFc^css Wrct: c*r$«*r ^fijhn 

^tre.^rat 'Q ttto ^rflf^ ^kz^ i 



• 

to toi tori *r, f*f%5 

« to tos? ^ fFf^s c^n 

to ^tn; to *rt$CTa 

TO1 TOtl 'S *TO ^ ^f?Fs ^ I «f ^ 
TO** 4 .TOf fih» TO 

*n ?r^;f%i cwe c i <£ totos’T* 

TO TO1 ^Tttros ^'WK 4 * to 
TO*? <f, 1%f%-^ 'TO (?<t? <$ TO *rr^< 
wi ^rtw) c^ ^tto 

toi ^^3? fpf%^ Ttwat^w I ^TO 5 !- 
*ITO 4 TO to? *i?to "n*f trfro 

f^ret? «rroa *tf%?$c? i 

>.| <£ TO Tt*i C3FW ?1 C3FT*i ?1 

faro ’tfrora 4 to?? 

*r?TTO ’TO'f TO^r? 1%J#S TO1- 

r ' 

c^ Mf® ?^C? I TO TO^FS ^ fTO? 

c? to *TO ?$c*r ?fo TOT? fwi- 

TKTO^ ?3f <f^^TOf?^TOCTOf? 
TOTO ?$W!„ ' 

50 i TO*^ arnica TO??^n<tTOf 



cfcfa<5Tf¥ i m 

•-H Mie 

1%^ fks? 

to ^ig ^ *rqj^ ^mra $E«t cm 

KVf tf'Q *% -Q1F5 Tgfuz* CSrtfTO 
^ ^w(CT^*r m ^kw) 

^«toi to ^^-g* (^‘'if 3 ^ fFfro 

^■\zw ^to ^rrr? <mwn:tf to to 
iftf ^ ^51 ^t»I 4 Tf* W3 $«t 

, n*f =n wm ^cro f%ro? ^tf® i 

C^ *Tl *rfVft T5Ts *tf%<2ftTO <ng.| 

io^l ^<[f% *ff¥r® TO fTOS 

■$m\ ^fainc^ mm m\mn 

mt wr* <p?n to? c«?«i wa\ toji- 
^t, m*\ to ^ <$ 

m %fe* r <v% f%- 

f^s m fror? «p? 3 fwjres ^tf% 
^s ^ ^fsf? wf^TH ^f^Tt^f% 
v&s nzm ^rtkzn i 
*[#<r ^ <p§ m r*m f^rrosi ^tt% 
TO **to ^nfs c^ m* f^cTSTff^ ^T*rai 
«TTO ^tffcTO TO? TOJ f?Ht C*f 



^gr^ffs 3 r*re ^r- 
*tj tfjRTOJr ^to «rrc^«r toi ^t^rf*fc*r<j 
^Sf^pS'^ ts ’ll i 

^f%ii *tf*c*sr, '& 
w$\ « ^.fsri 3 r?. firf^ *rar, <4^ f%* 
3^7 fafsrar ^c*r f^-grj^ ^*rw «rtre i 

cw tor toj fw<s. *mw* 

®r^«f'9 wtfcn w tos fa$7«.^- 

*w nrca, fos *rrs ?tw 

^ to ft TO^t^j ^tcs; i ‘sra*? 

, TO:rf% JTft^f 4TO*r*?l77 ^f%«, TOJ Sfjf- 

fifais’ *tf**ctf ^*\ ^f?rarcs*i i 

1|^ C<TO (Grove) *rtt^ 'S CsfaTTfa 
(Daniel) ^rC^R '3 C^fa^T* (Pouillet) 5T1TSR- 

aff f% fa^jvraf fa^tTOl ■sfs 

*m Wri^ ^rsr 1 

TpeR«r^s ^ito '« stforsprrca c* 

ft^i«. ^771 ^ 1 



C&f%'5tt¥ I V>5>_ 

fwr®. w #t^H f^nr 1 ! i 

*N 

THE NEEDLE. 

• tsr [«rrt*fsrf^fni h a> t 

^i] 

f^fi- 

\ffar ^ #fT>tl "®tFT3 

'3 *srf% \»tVi i 

^os5 l if, Sf, fFf^ #lsT^? *T, f%f^5 

(cmwTTOD #r£i 

Tf^ nst^i ^r^ 5 ? 

(<tiTi) ^flre.'^msr, wn?r 

**r*f JTi 

^t ^ %n «rr^s i 

$ #r&i <rr*n £ #r&m 

w <3n;*fr»pt 

<rtf^ i #tkm fkg- fm (^rcirmt^ faro 



X* to TOtf -af%f f%? 

f5t%^5 TO* *f«ft«. ^rfro 

^sn^st $f> to* TOftot 

TOTO (CWf 'Siffe?® fpfaR? 

l> 

?ff <2Rt^ to?r ^*r?r fni 

to «*? ^Ri^f ^f^» #to 
vst^TOctf 3ii ^f?F?n TOffa* ^fro 4 <r 
¥ f%‘TS[*l ^TlfTO I 

>S I w f^J^STOlW *rf*R! CTO 
«$ #T^I *t> fyf%- 
TOTO ^ja f^i cto ;rorcTO 

^fro? (fa^iTO w ctos ■« <rrfa<i ?f% 
^fe*) toi *1 totk*: 
^i t "to ft'srrftir 

5tm< cto? ?i cro *i wtoto 
cto ~wM r ^ ftfw* TO*3 

^jitto* TOro ^«ft* f^j%r «n^i 
cw cro ^*t* #r&i ^wt^r- 
%% c^to ^jPfro^ i • 



I CtZW 5ff%^5T'3 J? 

fl^tT Wtff% ^fMt? ^t?«i ^tT<FiTT<F 
^.fn^-mri c*F\*ffi ^fantrin i 

^rr^f^T ar^ ^*mr 4# cn, cr ^tt 
fffm frnjreT ^tf% ?rti^ cn^ttnT 

2Tfwm ^ n^T^Ft? 

ntfrre %t^t r® «£tre j^ cntcs 

^ '2fu«T^ Tin W'f1% ^sftT 

^ ^tt<T<t Tfif n r <PT*iTTT CTT C‘*f N 3fTl TtH 
<3rRtr® «*? fTTic^T *rs'$ e t cwrr 

iosv, | sstcn ^ #1^1 Tni nm 

CTt^tTCT fTT7««’tf5Tt'<^ ^CTJTTfm 

(Ttni) nfrre frm #r&m m- 

<n*t ti nffsit TrtraT^nT cntr.^fitfr^ i 
Tf? T«T W CTtn 5XTTT Tt<fi ^ 

^rt^ nni *rnn ? 

^sF«T ^ CT, ^ CT^TsT TI T^ftT 

•w^r^r® ^ct, c<fri 's q*tnfTgTttn 
’ nt'<% ^tt o nfrt’f? 0 

T> 



■Tto T'a^rt^H ^ ^r^r 

men c^ *nft?, *f, *rtff%a m 
c^? mcmi^'Ta 

^f$7Z5 T&ZX :- 

^ ^f, fsf^s w^r mt<i<r m*a T>, 

i, #r5i m&ttte? \F> f^s mra 

ni n^r i vsr^^-sr i (^f%v? 

m^nre) cnl *m ?i v5, 

fe 1 %® m^T srif^re i 

T?> fcfms #rfri c^i <®rr? 

'men <?r^ ftrf^w i mnrs i 

^a #T&T<I C*W ^2F^tl% ^Tfl 

mra v, % srt^ i 

^e*t ^3 ’tflmemii 
^trr ^f<nri srremt ^tni f%f*trefn i 
[me*rcf%ew? > mff%^mm •] 

■>•*1 CT *tfjiFt*RF 

*rtemr 



TO f¥$rft¥ TO ^¥ f%fsr 
^mx5 f^ics? TOs cfim^ <n 

f%¥i cto ^?TO tor f^i t%t% fo 
^mra ^ c^ito to> ^iTO to^ ^t¥*r 
TOi 'TO i 
•i°n) i f%^ xsf^i w tftcs ^csr ^i *ro 

TO ^1w C¥, C¥ 

^roa TO .TO TO¥i *rr^ c¥^ TO* cTO 
3FC^^ TO¥ <TO 

^®to TO ^¥ 3H i 

• V>® i ^ TOT*r TO?TO c¥ c¥ ^strea 
TOi f^^grc^ TO ^¥i TOf 
^a* ^rm ¥3re ¥¥ ^ fa¥¥r^¥ orora 
?i wno *rr^ni -ro.TO^ ^rn?- 
^rs ^ ¥¥i *f^¥i ^f5f% ,*wj 
C2ftfTO «ftc^ t 

C¥ ^t¥ TOT¥ ^ ^¥1 *rf¥#tre CTO1 
TOTC^ ^n:^¥ ¥¥T¥¥ ¥^n ¥1¥ ! C¥ 

1 'TO ¥TO ^ ^¥1 ¥T^T® , C'2ttR^ sttta? 
*f¥¥TO3 ¥^T I ^#3 ^TO¥ TO 



^8 C&1%SfTT I 

fwi < 11 * ct^- 

f fsra *r«o ^rf% i 

:>:» i cw\^i^ ^ra fff%11 CtfOT ^ fcs 

^r<r ffan ?tf% *rt^ 5H 

^ *Ks «a«nta cwt^t f?r,5T ^faps 

^i <ii $fa ^%rt «rtre i 

^ i f^f^itT^ ^im ’nr 

ssrat ^fat*r 

f^TRy? ^ c^n ^rf% c*r^n an 
f^nfl^ #5 ^^Ti ?rtr^ i 
*ya i ^ 4 <f&i ^ w 

sSH ^T7R3 5ff^® ^“l^ 5 <F3l ?t7I^f- 

c<f ^T? ^r*tc® 

^^ns ^rj% 51 ^?i fff \sit<r 
ftfsps^ffT CTT$ ^1? C^*T *tf* 

<?r^?i*f ^rr®'8 *5tf% i 
^81 CafatOT V3 fwbr^J 

^wfuFRir^iri c^Rin 's faraw 
WF* 'arr^t'y f&rfarsfe 1 ^1 Ff®rl- 

<r<T «r*t fc*rfa ^tni: ^sR^- fMws 



C&fV[cSft¥ I 

to *rr*n i^tr «rf%- 

5 rf^» '£f^t*t <Ff|[^f^ I 
"i'Xt t <2ff%ff%3 ' 5 T^T7?* CV 

toi firm aiTtria m- 

ai c^m -stto f^r®. ?rl%TO% 
ftf’frs ^3 «rn:^ i ^ cro 

F> W> % fe> %y Vm^ *rt^ *t'Q 
3T^^3F srrcV, -<r^ *t a *as*r ^c?ra 

^t*1 TOF V% W C*T^ #t TO* 

. nT#t^.to *m;<F i 

^ ! £ F£2F<T m'<J #1^0 

jkk\ <F, ^ 5 to<f ^r®«T ’^tc^ i mNs 
4v $\ « #f^i ^#ro 

^TTO^a ^?t^r ^?r ^r i <& srt'j fafaT^ 
nsITO C*f*n»ttf <fl> TOF «T3 *TO ! 

^T> fw^¥ ^rrt^ 

^r$=r ^T) ^rtc^ 'Sv® 

^rr^r i 

^ i ^ir® *rti*R?f ^f%- 



cp ct ?F> ^fairi F> 

' 8 f> % 4 p> T>> i top? Wf top 
^ srrfto to? p? ^ to«f ttto 
t>> i c$ pfofers ?^?i ^ %p *rr^pi i 
] 4 ?C$? ^TOTO ^Pf £fTO3f? 
ftp ftrftt ??i — 

> i ffcrarc* '1 ?,‘ c?to toi ^ 
•?t$? ft^rsl? Ptro? to i 

* i ?> ■$& to $ £ fwm i 
*» 1 ^ to?? „toi *rf«ttt ?°TOf Tfe. 

ftc* I 

8 l Wt Tim ^*ftp ?t#rp TO ftfare I 
e I $ ftp? $ 4* 

* I F» $ %TO? ^lt?? ?^T??i 

<) | ^9 <£ ftt^ *$ <£ 

v ) cfcftrTO i 
^^v,t | ^TOl? TO 'S fttp TO ft 5 
vri croTOr f^ *rc^, ‘fl^TOtff? 5 

^ftrftttsff: i 

i^.o i c? top ?f^5 TOr toto 



toiti at toe* %toi to 

IS3T i 

W I Cl TOII iffTOltlf^ TOTO 
citi itc* tots^ TO ic?r i 

[^■vs^t^tre ^rmtntrs figrfti ittfi- 
i^ TOfiTO itfror ci^tcii toi %ti- 
II *lferi ClTO Tt'^TO '®rf% s r ^i- 

wti ifiW nfro* at to at 

C^iai ^TOI H '5f? TO >411 Cl TOI 

^ITO’JTO II ^If%I d&l* TOptH c^l- 

ai if^5 fif%^ iff^a* at TO 'ti 

c%iai fiai ii to i] 

•{ -* 

^it* ^rt a>ia cn>*f fi- 

^t^i itn it c* '*th faflrefl; i 

:>III <2fH^s IC?fS e i I 

| ttt*r TOTO13- 

ftrs fi^Ti ispRR *fire ii i 
^13 1 iin *rttre i^t,^toi W’* ii 
ttTO % TO fill sfTOW TO^f 3 * 1 - 
tn TO * 1 



'at? iWl fa^Taf? <2t?t^ C£t? e l 

?R1 ?t? ; — 

>*.«• I ffef^ ^tro 4^?t? 

i>, TO 4?TO T>> %*f? ?1- 

^ft??S 4??, ^,fFf%N5 ^TTO ^*f<3 
®[$*i ?rtre ^^pp, TOt vs ^T, ^trotn 
TOt fe> f?T5fr^? ^ftff? >rf^ fafir^ 
^$'c? w fe? TO <F> ^rroi *TO1 

35f, crotf to?? TOa ??^y ^ 

toto^ T>, ^r* ?^TO? ^to?. 

TO? f?TOl? £TO^? ^tf% i 

OR5W .T}C5? 'St'S iWl :— 

i w ?f, #r^tr:^ ^t?TO 
TO??i TO #t^k^ ^t? TOror 

Vrro^ %*? TO f^?rf?TO^ 
stf% «TO i 

$& ’sif^r ^i^TOtca ^rt 'srf%^ arl^t? cr- 
<rf«T f?^T«, *t[W}f^ ^fl srtre ;— 

*V»r ^>TOTOW> 

TO®^ 5 fc *i$m t ?t^re 



•W £ ^sfiT ^fR?? 

'srin: ®trr<r ^rt>i ^tr?t T>, *rra 
4 ®t>i tt®*i ^T> *r®*i ?f, ^i- 

rV,<t T>, ii, ^ ? ra *t^cr 
rr-jt fjrt^ 4T' ^rf%^r ^rwr^f cr ^jtt 
« rfs*r ^rtRRra firsnrifa m\z$<i *tf® i 
ftgrss? c^r^fsl^ frnfRRC’t 

vffelW SffC^ ! 

>?> I %~R?ni Rf? fffli f^TtR<f «tf® 
Rir^CR Rtr.R T|R?RR ^gf, ^* 1 1 W 
^T*T3T ^T®*rc^ fe> ^ 9 R >8 *T, ^f®S!W 
*fcci i f®^ <F, ^T®*[W 
]>, ^ ? ]<i w *>f c f T>, fc*ra*r®in^- 
C8T fR§TC®3 fa*f#|® MfR ^$W ^ ^ 
rr^tcr T>, 7? *fcrj * <r ^wiu ^tts> 
r^ic<j *i?nt^ f^rc®? U^i]~tms\ $tf® 

I 

c^t*? f<f^7s, ishIc^ «rfe c?lifn«W 3R*>'t ^wf- 
Vfi( 5^1 «tt-^F I . 

i F, f, if, % <& % 7, 



ys>» i 

*rf^r nee* fc^rjrnfa ^Pm 

"sRjsfl ^%?r T®3f ^fs- 

ct firsts •srrTO tff% ^f%xs ^t? 

W E> ^Jlfr %*R «$ Tt^r 

*r^r, ^sin ^rrat? f^rcs* 

ya* l <R nt^r %n<r ^ R?F ttt^F c*r$ 
*mR? ?tw ^ qfk*s -sf^t? #rfct mre 

w'pm tfc? wtfrt?R i 
«ttw nfttwii ^nji r^r 

^<TtW ^n 'Q ^w ^ ^ 

-srfr *twji ^f<Rrm, 'Wt e i f^R ^m 
fttfcsr wa jm cmzn ws^rt i ^ 

Wfl «W*r ^Qc 5 ® «tjg* i 

yao i *wtt*i 'sn^st^ ^ *ifaFt®r?F 
f^FR fsr^ ?n <rtc^5r %*r $i- 

*mrrw3 

« ^Fti «rtf%re i fac*rw? *r*tar*ni 

*n*v ^rrfiRR *$z& *re*T«f 
Ttfwm i 



I TO? W TO *rf*- 

^?i *i f%^:n ^^fjr *tr ^t* 
TOfaftOTf^-i 

cww «tn ^ri 
^fwag i 

RINGING THE ALARUM. 

I F^sflTOTT TOW ^fwtft; 0 
_ 5TCF3 F> fyf^S KVf^H cTOtf 
TO TO* toi<t TO] ^r«TO TO 5 i 
vss i croi> F? ^ >0^9 *tta*" : 
vtirt ^tto, ^TO*i ^ftrsr^ ^F> TO*ro F? 
•Ct^toOT W.vSf^TO ^>TOTO 

yae 1 ct stoto <$ F, 'Sfj ^nrtfr 

TO*'® #t2 TC^ to TO^f 

CTO TOKTOtf ^61 ^t^sT «rro 
TOW* <rofet TO^ ]^*ra TO to&i 
TO^tV fe*nr i 



isS'jj i smu ^rawr 

^5fo ffrll f^’ST^'5 <F, 

^ 55 T f?m F- ^'<tt^r 5 

^ r ? mi%Tn fsrj ^rs ?rtf*r?n fwjre? 
$tf% ■$$' I 

5^ i ^ TT* f*nfl tares «rr*pR 

7\ 

^ fWJ^ ^ 3 * f*T*R ?TCT 

1 <Rc*y* F» F* ^rai ^pnf 
attC* W? e l W, 5 TPPF ^*113? fwir; 

*ws ^ r , 5Tt^ ftrsrg ^ra ^¥1 fa^TCT? 
5 fl% ^' 3 ^- ^ vfm\ %dr 1 

i «rcr*r?:arrFFni ^ ^■sra xr *^ 1 
■wfs Tif*rs ^rxw cl 'srrsret* *r«fc» 

*itfwE*r *m? ^ Ttfann ^p 1 

^ Tf*fa ^nri ’srs wtfa- 

cs •msR c*i cr-p 'srrnmz^z* ^rtt? 
?rz4 ^or 1 

’r 5 ^ ^i ?tf®?E*r ^ 





>g* ! 

*ffggt*n:ggi cgtfg'^^g^gtgcgsrg^i- 
v5v5T5T gf^tg nttgg I 

>8® I ^1 WtfggTg gfgg, 
tfg F, ^^fgg’tre ^l 3 , ^tr.g ^rt- 

fggi '^grg-g ^tr® eg "3T, fgfg*% ^«ti 
eg ^tg .^f 3 , f^^srtTF, <®t?i % grf- 
cs fgfJf^s gfggi gtggg i. • 

^si, i i£r^i*f ^c=r nfgg^tg fg$r®}g 
2m^.'5f, t£f3, ^ iU{ 4 <j» i£|3 ? 

^T, Tftg ggg ge:g, <ggg ^grg^r® 
fazgg N»itg fggg^ <2tfgg> gg i 
^rg; g^gfgmcgsgi wtfge® *tt£gg 
eg ^rfwigtre ' s H(g s ' 3 Tfw|g gi 
^rgrg fgw.^rtwtg ^g-ftf ^Tfgrsts; i 
^sg i • ggg g^ nfgmtggl g?^g gtgi 
fgtgggi gfggi gtegg cg'tt^tg^^m ggi- 
sfg ^rffgtg gi, wtg f%fg ^ W-, ^vmws 
^*rg ^gg 

erg, ^ggrtgt g^afg^g fggi ^rgi- 
gteg fggx«, fggi srf%g^^ig fggrs W* 

d< 



CT>f%£ft¥ I 


>*S 

r 4KW‘, &%F5 ^1 T-fk^ 

Wo oot<i «tt^ i 

tk 

.>30 | C<T ^Ttwra 'if <rNl ^tfjTRo^l.. 

<?T1 ^ ^fkT«T^ k* 'Sf, ^ 9 T3 

^j *^, 'J$, ^n<* 

^ff*t1> £ ^riFTI ^P'^tr.o (s\ ■Sf’t? ^t- 

cJy 

k ?to^r '<rr?:¥,.CT ^ \ fe#o w. 
r^5 oi fkmk r^t ^trrcr 

^ T-fko i *n^ f^irr«. -$Mj\ W? 

'Sf, cfeitf af<pg *3 

W k$f ^f<o #r^t3 

m<w $^y\ *rrt^ i 

>83 i f%fks ^9T^i_ 

rK^ nk« fk*r*< 

5ftf%^ <ws ^m\ ^fl^i ^fw^or w<? 
fV| hs i . ^wi w^z^z^ c<i ^<p 

#n>ra ^ar ^[\zw, fk<H fir. 

fare £ffs i 







-5r<rr<T i 

IlFRT FM 1 

x ii e s i n ( , l i : x \: x D l i; 1 x st k r ,u: e x t . * 

0 sJ' ["STft^RfFCWf? 

I] 

#iT?t3 ^ f<R)*r 
, -?!‘f%ff% f% ^f?C3T 'sfrx i 

.^s® i ^ Ff%r<r? c^n, 
Fr%r<tc? ^ wtc?t #r&i 

3 ^T5 mtft? 5 XX : E W.'<I 

-srrx C^f XX3 %3-< jnr^- 

*<f*£ #rpi ^ «nt¥, cnt "trfci ^xs?r 
wf%ro? •psfs c^^srr^^c-3 
E^r? firc*ft 
! 

VS3 I if ^31? (Wt^eT 

• - * 

^ZTZTJ W<! Ttm 
% ^ 








ws ni- 

C3, iflTO t&xzx >rs^ «*rtc<p w ^ ^n>i 

Tir*Rt iff^*i sn *rr£r« mt? ^rc«f 
<$ cwr$ ^f%TO<i 

tra w* *tm i 

i8«j i tthi to fw- 

csi r 'tf% frorntf 

*Tit? 4WRTHI 
i 

i £ n:^ c^rsre £tf%- 

f $> ^csz% (A /5Rf*( z *rro) 
nspSi^ <«?* 'i *Rfa V ^ f&fS^S 

'<tm ^r 

t>i %*re f^a . i #n>t? *>f1%Fa ^ 

^D£?f 'S ^^£33 fTO3 ^tm ^tot« 

^^irt tof i 

ss* i mm a ^sam^m m\ 
faf^irtf^ *rt©-y ^Ffir<tr^ ’Wre 
f^j<v«f^ #r§ af%¥i 
^ '$rr?r ^ TOt’fttra— 1 ^ ^rc* ^ w <ir 



«nre ^tf%r?F TO*f 

to^f, c*rt toto to #ffci TOfrotf 
TOstfa® to i 

.Ho l ^ ^TO/st^ TOH TO 
TO 7 ^ TO? *T«§1 fk-w.^ TOW. ^f^l :>TO 
TO f% TOf*i TOntfi? | 

i to^tto TO to^f toto 

TO I fWJTO tffejff^TOTO*! TO— 

TO?f f^'TOi ^toTOwto *nf % 

3T|— TOOT? ^flTO TOTOfttTOI TOfir- 
i*t <i3F ^fircsr ^*rnr* TOg?r *rfrof 
TOTO fTOFT ^£*1 f<iTOTO TO IT I 
f-TO TOTOtre tot to^TO f^^r.’f 
TO^smtTOI f^TCTO TOHTO^^f- 
toi to^cto toi ^stoTO my y\- 

CTO TOT? <2f1%?>f% TO <2TTO*f ^1%r«f§: !] 

feT' [TO^fscw? TO x i *<2rf4ff^fi^ ?TO Ij 

fFTO? C? ^TTO fb?5 

^tcf "roi ^ ^tto? totsi wpsr^ni- 

C® TOi—TOfTO? ?*> cto <§ilTO- 



J\3V 


MuZW-WZ- I 
TOTO ^?? ^fsplfTO? C?? 

f •*??•< ^ic?? 'TOtoi i ^ ft>$»^&* c? 

53F CtfftftTO, TO^t TOSTO H$ f?^!^? 

$T> $T> f&>^ fra 
*rr^i c?f?tTOTOi^? TOTO¥tf?¥j- 
?t3? wf^s j$ FfTO 

mf??i i fit** c? fra fayrosf 

c*f*ftro, toi *<$ ¥^ toto f<r^T^<- 

TO? TO I 4?* ^r, d TO ,C3«tt 
cwf^TO^TOt tosto TO wtf??i i 
vs-o | FTO?TOTO lilTO^S f?$n 
?^;?TO ?t«t '^•'rar^Tira ^z?\ 

a TO? fFf3n5 C^rfTOF, ?ftf C?t 

TO? TO, TO TOt^^ TO^C^s f?$7- 

^t? '2f?t^ W> to? iTO*t ??T? ?1, 4?? 

fcfsra ?are Ttti c? to? fsfars tow 
TOft? ?tf%c? ^’fr^ c<fi*t frot c^fro ?i i 
:>®s i ?ff ?f, TOto Waro* 
f?^ yat^n *r^?i ?t? TOf^= 
to fwi f?$k 



^ wr* *rr.m 

!?, fo*T> (^rff^fct) cf^H »uto 

^ c^, c^n fufe 7 ® 

^1 *rnr, ^'irfre tff% if<Fs f^it 

^f, #n>i *f, fW& ^tf*TCf I ?f, f 
>..., fSfafc crtu c*ft*r ^ fosp* 

^f, ^nrf^ai ^ 

wr* % #r&rre TJ, f*^ cmfwz*) 

<ftft^ i 

:>®e i fat^ri ^i%, *rr^m ^f ire 
i *jpi> ^f%^i srrfotfsr c<i 9f,fm*nrfc®rf?r- 
-st^re ft* ?i •-tffw‘ifcqr c^rcs t 

#t$1 TlCT f 1 f fot«l ?lf% W £ ft- 

v 

®«r cmwt^fw <rtf*re tih-s cmwpgfw 
*itf<fre i 

I . f t^«T? tff%re« *? ^fj 

fr^i ^1% <Ff^Tri srre^re c>r^f*re T>, 
/vzm f»f^ ^tfcnra $rf% f^T. *ti- 
i . 

vn i «<? f*f<p #r&i JiF^rss 



*nj nfgFm^f%c^t? 

$?c*w t$j\ *rtc^ i 

^rtr | TP ?1 

^f% IFP^TIT TO CTiT 

♦* 

sttet i <$ #n>i Tfi Tr^%if<Ffsp'<- 

r 

TPT Tfftnn TO ^tf% <pf^<n TftT i ??{$ 
fTstg pp?i ®«rtftf ^rr<n 

*nft CTT<T5f T?WP 1>TC 

®P1 C*R ^r^<R-5f^5T| T'C<R I 

i p pttsct? #nMr itfp ** 
®$*lf?I (CTO® 4<Ff?*t 2ff%^f%3 ^nff- 
ftftr® ®rrre) 4 ^i*j ’sq’SR 3 ^ ft. 
ft)® SffST I T«f1 : — ^T 



C^r^*! 585 

A P C M NOP 

\ \\ \W \\\\ / // III HU 

*D i; F • 'R S T 

(. W( N'L I J> Hi 

G H IT V* 

• : I 11 I 

: ■' 

K. L 

x l A L 

#ftl 1 

/ iT /// r ir f \ w \\\ n a 7 

• / li 3 1 5 C) > 7 8 9 0 < 

• 

• • 

ctfre a oej, i f%jnrr? 
ctfre b f^^rtif i .Fffprra ^rsrfffc^r u 
i #r&i vsrf^fk^r ctfc*r 
M 'iR* if^TTCil N <iR\ ^tU I l%«RTE3 

o 6, f^rrcr i Frfircrts p fH> i 

^r&i 

s%«t l <t^rra ^srff? i 




C&favSfpp ! 


i wf^- 

^<n *trc^, ^i<PH‘i 

*Tt4?Re5f<r 4'sps RtfSFJti ^1 

w ^Hi ^??r t% <£* ft. 

ft, (A b C) w^ ^vs ^t<n srnuF 

mz. 5f^f ^nf^FT*^ CJ W* 

<fmt? ^ptp^kpr ^m s ^ i c*f*f- 

Rt*?w w ^snflFTs'r^fsf^Tij #wi 
» 

fjTirsi Re* m wH\ meR ftwi 
irfeT- wtRs^ i 

yio i ^ta ^^tR<j *rfop 

fr^Ht t^TTW -oprm t'RTit ^?!fw 
^npc?t? W. cf '2W ^ftl «rrc^= 
^t?i cwa^z^ ^Rte'® *nf?rc^ *n, w<h 
^ f,7rr, .Tr^t^i ^ftra 4* ton® (mw 
ar?FK *%® *ftei ^trt? ^«*rai 

Wi*F RRe®fF i *R1 :— ^ 
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’>88> I 

^ i ttc* c^r t°irrf^ 

?srm a to c , sRi , T ^rr^¥i 4??: 
c*Ri*f #rfr > Tfs wtf^?:^ cstot m w? 
^rr?f i ^srtfTTOire % 

TOtf*f ^F» *r^T3 *T^3t*r^^< <R C^T <W3 

^fsrra «rw mtre *ftra i 

i ^*f1%FRrcwl c^rs^t 

f»rf^ ■^si wa #it>i Tfr^ c^rpr a, 
'ws ffirai *rrr<R <?r^*f 
^TC*f*t^f?rc*r #Tft?1 «fl*TRrTTCT CtfCW 
'Sf, ^1, f^Rt? Ftf? 

Tfts If, ^tf^rra ^Bif^rraf 

f%5Rt? ?, 

nt¥<rR 4^ni 

vsif^mr a, ^TR ^stf^srra 

?tCT ^Whl 

ttct ^tf^mr x s, «wfa Rtw 

Tfir ^tf^mr s^rrar ttf? f%^R ^tf%- 
^rra Ftf?R , ni.^tf^rras,f%sr- 

*TS *TH3 ^tfipmr _ 



4 

•fftS* | TTCTf ^Tt? ^F, 

ttct ^tf^frir *f, f%JT. 

?fa Ftf^H ^tf?JTTTT %JRHT TfW 

^tf^rrsr ^ f%^rr<r 

^tf^fra 'S? <4 <ht<j Tfc^r Ftf^nr ^rf%;rnr 
£> TTt^ wtf^rrs ^<f- 

Tt<? TSl'sr F1RH ^ff^rKT ^f, <3 WI ^TCST 
^rf^rra ^t, ?tc5r *rrfat* 
vsif^rsr ^i 3 ? vif^m t\tj[ ^<rt 3 ^rr?- 
srm T>, Ftf?<rH Ttw Mf^rr?r 

$> FtfSTf? <rtl^ iWllI \$>* Ft1%- 

Ftf^lt? 1?, Ftf^lU Ttw 

4rsTRr 6 h rtffatK ■stf^rm 

twni ttct 'S, Frt^tf ^tf^mr 

Fff?<Tf? ^tf^TTT f%JT^tl TTCT 

# • 

Jf, Ftf^TT? ^tf^rtir FifiTtir ^nr^r siVFTf?- 
*ta tkv ^1, tfmm arc* 

f^STt^ ^F? «ttFTf?TrCT^Rt? 

*fa?Tfa TOI Ftf3PTt?Vtf^1U ^3F> ^tF^T? 



■>8$ I 

^f^rra >r> 4nRrs ^tfwwnr 
wtcw <T, ’ttfwiw vrrf^srrg fcsrct* 
?tmr ntFntu ^tfw*rw rtfatt* wtrw ^F> 
flRtl *TW ^f, 

wrew ^tfw*ni T, ^rh ?trsf f%*- 

wnr ^ifw^Ts #rfrt? w*tf% w^r 

f fWR i 

[«wrroi ^?<rtl% cm$w wwtw «tt. 

favt wtc^ ^**r wtspri f% niw«r^f% 
S5t*rm wwt? 'rnfare <m<! s] . 

>^8 1 tiw win w«ftr fare 
W^f '2ft^‘5 5 ^ fFfa^ cwiw nra- 
.renwm *re®re *mn ^ ? fr^ ^ffsnT5fir. 

w^tf® cw wmm ThfaarfEro 
WlH Wfa C%W 'WT* fare 

Frew* <n “ nmm ^tfamrec wire 
F^WW-ftW^ wswfawrere ^ ^f<re wpt- 
*tT$faa fafa^ waiw^re 

wt>f rawre f%w wFiwtf ?f, fafafs 

^twnr ^*rftw wfa fn:*r refa wn- 



v^mi ^ftT^rsnr ^nfilFTBnp *f> 
wi em ^ffran V$*e*T»rr«f c*rr,^ *i t-t- 
tftW wvvvv fsifacgsr, *r$- 

nfwrsRp ^ ?t^5T ^<rr?r mf%c*r 

%(T5r*£tM wrfgffisr* ^rr^t? ^fm\ 
cgcS' w <wff®rf»KT*, Hra ^* 

•rfSrcrfagf 4 ^t^®r Frfl<rra ^tfiprrn vM- 
gtg ’prtc^r ^i^argg ^pr-srlt- 
«t'4 i^sn f%^^f%- 

; (33, <i? FTS5T 

• • 

Fffamr ttct ^w<r ^r%nr ^grfwr ^nrr^r 
•srfl^nr c^r< <ra TOnnrTO ^ 
^ra?mf?m?j ■FTf^-ra ^rf 
*nrt»rarf^t?r ^>/cgv( ^ffrs topt- 
wr®i ■$ #rorr^n $t*iH 
•st^sre crr< ^hg, ^ 

^jvsr ^rmtg Ftfinm ^r?rf% 

g^t^R, ^trtre «Tj ctr ^g w *? 



*3* I 

area ^at^r ^1, ^aata ataffttf ^aara 
Ft%[faia ^it^c«r *T> _f%5Rta atatartf 
^aRta atafaca g^ara atafata 
Wl> ^aara atafaca gr^ata ^tlrafata 
^aata " atafata *rrFata Ftf^afata 
TfFsr ^at%:a Hata^aa asnlaFraa fr* 
l%aa i ^wr? m^c*f “amm^rtfa- 
atffi;” ca a^ata Ftai <af% ar.ai 

^ata*^ wa a^ca i 
vs »« 1 <aan a^F stattaa faaa c* r- 
<li cFtea FtatTF ^tata *«to ^Fa afa- 
caf® afarF *ftraa ca ^afl ^a wrai- 
tre ^a^ Ftai a^a afatF ^faa ata 
<nTw t^ff nr^'fai a^nfa^tfraa'i ^a 
^ ar<j F^*f faWa *rf nfaataa 
uqa° a^raa a fare arrow i 

i % ^rafa nar? a4ami 
auga ^rraataa ^aa fafaF afare's aai 
ata itia® .fFgtwcaa ^aa #n>ra af% aa- 
(m a^ata cara a^re *ma i 



vn t afftro 5rw^s ’snH *Tf*t- 

qft V3 C^mfJTffT 31 <f1- 

Ttv 'Q c^rafa^ *rtt* i cq ffat #r&t? 
*5ti% f%ft w^^^tf^ftersprrca 

***** <3^*1 * C4fa«l ^fftTH *1*7* ] 


*i *r*ot? i 

«K <K 

.«3* [f%7*f Tf*1* ^rrc?lRf%CW? JTOTtW 

Tjp|> 7<p^ l] ^ 

Wr ! 47 #T&H *3f C*m #t- 

^r* ^'av^r^sn, #**!**■&** *w <^, 
c*j #r&nr *cs 47T^ #r&i ***r*t*7 ^ * 

7T*tC7 C7^«T 47 #r^ TRTT# 31 ^f^F*11- 

i^a T^in *rr<:7 i ^ #rVra ^5 ^ 
#r&i -*rc* #** *7nra «csm *7 -m- 
*1 wtofifc* i *tc7 t 



i ^ #rro *f 9 weir 

<^i*r to ^rr^r 4 

#r5i ^^rrt? ^firai i 

^o \ ^ #t$i? ^ toi from 

^*fTO ffr*f i ^ #n>i ^tsrw c^^ 
^Ftre ^ w TOt*t <rr^¥i «tte* i s$ 
^■t^t? *r&*rc*T «wt 

<mi 

^f? W ^ #tTO 
^rr& >rc^ «wt «Tfoi TOf ? 

*«*> i ^ 

TO ^ 5T^O TOre w ^ c^t- 
^f*f ^ #t^H TO ^ fw*t Ftf%TO 
3fc^» w 4 #f&m w ^%?n 

*ifa «r$t*r to I 
^tosi ij^rtcBr ^ #rVm 
toi? «rr^n <tw i * 

:><R I TOTW*t <2tf%ff%<* fcTOstttf 
TOt^ ct^i*t c*r fpfare * to , ®rtw, 
TOtre ^1 Tff 9 !^ «itt* i «*f fra* %, f^- 



C&farsmF*! 

to 4t-^i %\z^, 

TO 3rtf%E*r J? ^ finn <2tt\T&$ 

tff% ^si ^ ^iVtw i 

i *f? f%f^i ^ to?t 
f^jgr<2,<rr?<F f%- 

TO ffa to w ^ ttto# ^fTO 
#f^T'« ^1 ] ^f%. c lT^a ^sfaOT^tfers 

^fNTO^a £1 I ^t^T^t¥^tfTO?#1- 
’fct'S ^5?TTO qtZW' W ^?£TO f^jtfs <( 
^rf%'f^ sn i 


Wr wMr i 

%TS51T %?H 1 

ck 

^8i erne 5 ? ^rt^T ww ^sfirai 

*m:<R fowr to £i TOTO^re *rti 
?i *m tot ?tTO£ *t*iTTO to 

^ferronr TOtw £%rroi^r- 

to^ « to^ f% ?* 



i «w #m- 

cm tot «Tt*®re finrunr ^rm 

^r^r #5 sffc^ i 
><*to i ?pfa W3 nfgfsr^ ^snrc^ 

“ CTO'Q” ( Second) ^fsTll *ttUP TW 

serins <^r? , ®rc5rc$ 

srr^ *ttc?pt, fwws ^t^tui $?- 

irtftr wi wrw^ sri srf^to ?jw3 
to^i cro-s *frtr?r «f«f so 

writ's sn wiftre mc?sr w<T5i cro^s- 
«r$f^ ’ttos ^rr4n ferfaffsfl: i 


« 


<*trciT ( Thirds) > c^TC^ {$ . . Second. 

to* C*\Z*PZ'$ > fsrfat^ . . Minute. 

to* fsrfinfl? ^^1 ...., Hour. 

*.8 ^%trr xJrrrans. . DayScNiglit. 







F 


iso «r®rs[*rc®r 

. . i 

^•.*t3*TOT 

. . i f?T*T*r 

*»• f^fOT 

.. * *rsr 

'jjo *r*t 

*> TO 

*» ?C(1 . . 

. . > f^?r?rrar 

f 


^'©'fa'Sl 



-,i 

vsrrsr^ ^?r. .i fsrf*i> 





Tt ^tarm »Rtf 
««rl w cw tal *rcf«re surras* i T41 
c? ^«s. ^rrttolsjWTi ffatfSH* i 
OTtron^orta* £CTr® i 
rtite? >nrr?^T 3F5frs5T?i i srf^ 

^rMRTftmj CTf?t‘ITf5T^K^ 3PT8 I ^»fa* 
. ^ *[ft> «*fls ^/aifS I fapf^Rff# ^ 
ffTf?rtl^ *^“ ^rf^s*tf% 'cwnr 



>fr8 I 

frnym I fW^^mTpSRfa 

$\ra? *rat^ 3t3r®raf< <a*n ?i 

C*rat3?t«Rt ^TOW^IT I 1 C^iKI *fE*T3l 
I^^TvF fsrs>fC^*t^tf% wm (Hour) 

*i^? ^rfcsE c^rjti "c*Ri*f 

^stf* ^.8 spfcra ffatatfar ^ 
c^nni'« ffanrrfar i 

<*rcw» cwitfro “ c^rai ■gT 5t frii5T?nnrt :” ^r«f r * 
fir?1? t%^ Tfm ®Ttf CW ^5T ^ 
f«rei*rfar Tft<n f%w \s T>f^<r*t ft'rsra 
fk&s* i «tetf r*rcrof- 

vus *rf|RT«i ?n f'®- 

TtTTo C^TSIU >r-sr^1 3Ttt '<w« f**i- 

jtf® \3 <*TC^ f^W 5fl Jso -*\TM 

fiwtctfsftfe *$*Tacnrcs f*rt*rf* *rr- 

TO&ciFt* ^z^m £^rai cwrtfo 5 * 
artssre « ^mra 

?tfararef< fsRi ft* , 

w fc? surafii *f wi: 



ffarfatfar to *rrcs sn 

TO4 *rftfta <r^,^ ■4»'5 j«> f%5T*f5^r^&,'«ri- 

3Ftf%fH V®*. f^lxs ss^w f* 

*rfim ^ ^5w?t fc«nTOf«( 

^5#wi7is *rr^ to f^Vr<^ % gr 
4?* >^° f^yt 5 ® 'sr^ 

cwitf%^ TO : 4>ie j%vp«{^ c'fftfffro w- 
to c<f *rfa«*<3rc ^t?i n&o Ttt^ f^j ^c| 
f%JT*ixs ffori ^<T c t <pfTO 
A* i ^T^to w*r *r?r fihn. 

■^i^ 'bo ^f^T? f^'5^ ^f^Sf *fl^ I 

m pf ^*rfj - 

^ ij 

w* «, <** otcto** 

^ <ft?t i ^ ^ Vito to Gnpvs* 

^itop f**m tohu (<,^.. ( ) *rfc*r 

T^ll <TO I] 

^***i .1 to 

*ff*r% <F <ffi>*f (\*, ooo) ^twni 

’rt^T i* *(*mw *iwwt# ctto (^. 



CTffe I), ^t«l l?^t?F 
^ipmr *rw c^t# 

C3TW3 3^3 I 

| Cl?| >2tf% (TTC^C^lS^RTif- 
«? ^mt<f \<£,°i*>,°oo) fogrost ^f% 

^31 «rrr^ 43 ^ 3*1 f3^i3 *rtc^3 

tjot ^f«t% ^ ^rrwt^nr^^ *&i em- 
?fpl «R*tJ tf*rc 35f3re *rtt3 \ 

[c3 313 4 ^*rf% ^ta sr^iff tcw- 

4 »» . 

ai ^<tk 3a 

*rf% ^<ri ca^^r^tr i] . 

fagrrea tffca «wop ^prrffa fa fa 3 a 
^r1%fw a^i RRfcs ^*r, fa afa, atha- 
3^f ^ 3f 'SfiT'ffc WA. C33 ’spsfl at33 I 
^Ja I , ma&afa Ra 

3^3 ^tzw C3 ^ns^R ^Tt3 

C3f'i3 ^3lt 3f$, ^<FT3 c i 4a*ft3 C3-T3 3jf^ 

®rl% w$ tfaa a%*r 31 cata a^ ^f% 
?r^3 *rrfat3 ^tf 3^3 ^ff%3 

%*rai ctf'3'si ?tf%^ia;fwfaatft;a 



^5 CT>f%>3t¥ I 

Rfo igretfrft ^f®rai wri '^rm: 
Rt ’r%t e i<r atfs *r«&nr ?rf% ^?n 
TO :- 

\gf 

^rf . . . . arfW&ra . • 5 
CTO^T to .. . 4 . . . . *. . . $ 

TO^frotf .". $ .. .. e ..4 1 

TORT ^Tf s . . £ ■ ■ ..^<1 v i? 

CWTTOf% . . . . ' . . «4* . . . . ^fi- ‘.Jt 

^Tf $ . . . : v<t . . <i? 

. TOT^ cwm • ■ • • $ . . . . 9<t . . <4 

TO ... . . J? . . . . (to . . <i? 

TOTO- . . . . . . . ..'<*?.... >»o .. Jp 

Rf%T:wH TO . . ..... ^ .... vo .. 4 

TOT^ CTO TO TO TO] . ^ 

f ’SFffif \?f TO * ;• . j* ^ ' ^°° m,Jt 

* C5rW<T*tt5T *It$1 •*nS?Ti-Tjr|3lf«5T»s > tlC'5 

f^f^ctr? c®t« ^si-fsr’tfwcsnr srscsij stra ?tff?- 

JTT^C^ir ^5Tt?r St9> '33 1 '. W? 

*Jfof^tf'5'^1%tri ^rf*rl-f5r*tf«?[S srssr^re stew? 

VS 5JV1 esFfro J'S'll 43*. CJT? 5J31 K^t<WiSW 

sTO? TO*i isr^ it ' acsi tm =5?1-3t*]rf%<r fstt!*r 
£t*fOT %5t?T «tt|-^'Sin-fcR5ICir<t ^TTCsr Cfltwjt TO% 



c&faajw i 

'fttrot <rf%?f^wCT “tftw- 

*c«itoj *tfsfa *fl% : w 4 ' ?rT 3 «w*t 
Trrft^rm i] 

^f*r ^rp ?f1%V frot faf^rm ^ 
*iOT* , ?rf%<! fro'® f?fR i •' 

>Vo I «fHf ^ I TO^fa' I 

*rpw^ wr^-sn f^t * srrflws 
*fip»f?r >srf^tr$ ct 

3PT *tTt^ p? ^STtff ^TC* *T*f 

3c*r i *mf?<r tr w^nTft<^^p3 
^TWTPS CT «rtt*^tCTF 

*r*f ^— ■ pi 7 &\ p*. p*. 3^1 w 
OT?Tf??IlR I 

'>\y'i I ■^.*ff|? ^f% f^f?f& ^«fr< 4tf% 
'em *rcay ^rau ■srr^r (p& c3Ft*t) *tf% ^<n 
■<tt^s ! 

<wrro c3 *r^*ftw3 «n^*f ^ caFW 

-""^ T "'"' "'" “”" ' * 

51! «rt»V #r?T%*t? «t«tcsf mt5T?ri 'Stfs- 

?T*. ‘S(tC«lWi%5 i <tfT ft?C* <$* 4t3*£5* a®H ' 

w?1 I : 





^rf * 111 ^ ^ i *rf% 

*tt*trg ^^<5. 's &i*nf*«r?f^ 

^ *T£®T ITS captH tff% 

«ffi& wtfSrc:?* i 

*vo ^s<rR ws3-*>t1%i nf?- 

tfPTSTaFCT 

oftt<f 5T1- I 

:> VO | 455f%* CWJtf%3 ■51^1'S, ^II«TtWji 

«tf% frZT‘Z% fH*tfo arr^r c <\fs 

«tt i?f r 

fa^rre<r 'stiwpp 

^wr f l^c^rFg *ra ^rW<n 

i W% wf ^^frsrw.^ra 

« Rgrjs, ^ <? otw 

oT^T? »Tfr*ar?M W 
vfl w cn f^is, ^r 

*1 TKifl ott^t ^iw i 

^r?^! c^, f%- 

.^[1^3 CWTtf%*?f $tf% ■2ft% 

■a[r^«T i fa'SOTr^ . «tf% carers 



f%irtw ^twt? 'srr^ar 4<r? 
stf%fat%r& *tcsi *r t$*r ^11 i 

^V8 | ^[f?'3 f^J^ Wf«T 

^^t?i ^wratpr ffwtt, Ttfwrer^r, 
=rr^T^t#i, fsr^, ftrrbt, 's 

wj w ^[ctju. ftw*. ^rtr- 
«2r^f%f^fW^j’f*rr«d^c^ct i faftw 
^t®r$fjj*- atffcrartero wi 'sfsjhih 

's ^trr? ^n- 

3t*r* fcwt^rar ^r<i ^ ^ i . 

C^'fa 4<F *R «RTfa ^f«|tfRf <P»TTl 

vFt? ^ *r *rt?rcj ^rfawTf^ ft- 

Tr? 

^f^i<F ffa wfa ’srwr^r ^ f f%Tn *rrts: 
W*t^Twr W sr %*f- 
^g* *ffa?r $fwra f^rt^ ffata 

fltflfcRP® gnmnrcira 

aifcWOT* nt^rfn *fac®%®rc» 4-sfx*> 

> nicir ^rji wtfare *itfirc®R c*r ^t<i • 
lb*i 5ff^5 »rt 



frai ft/fa ^#ai c*r*N 

*r?i ^finwc^sf i TOT? 

; ^f?f *PTtfTtt«f ^f^STt^T, wr^TFS 

c? r^ ^01 f^rTOi w 'rot? TO- 

tort «kSWi ^fro $hur faro 
*tf^«rnr to . fh m ftrert^s* *rc*i^i <ru 
f*tt:*rc *i, croton f%fa 

fir^^ <fcf^<5Ttt¥<i ^T^rmor 

<r^ czfwts? fro TO* W 

fs TOt* fwtfa totto to 

’RTO 7pf^c2T^,.c<r -c? fsrsr ! ^q<F sr ntfo? 
* * 

3Rf%*rrt^rra <®to *s1%«. *nrora toi- 
^a ^V3, '®rR'fc fTOI « -2ff% 

m^-^? c l *PfaTOTO*l 
^trop. ^fwr w% \ sstfa to 

C&f%<2rnF RTfWT^nfTa ^t*R W^WI- 
^i ^^c3*nr"TO<i ^ f%ro *itfar?'’^lw 
tom i* totr[ fn^t <wr 
ftro *to wtfro ^t?^r- 



.b'i* I 

t%f^ fnrt u? t&«i ^ftstf^csR 
^s toi 5ra<«t ^f?re ?rtiw rt^tr 
^fsrR, ?rii c^f^s, <$rtfaf?<rr^ 

*firatf* 'swi ^rj to? «rc!ii- 

tot cwt^t *1 1 f*rei wr? ^^<*r 
C*Ttf^S C^lttR ^%TOT, “ ^f*T C? 

f%rt^ ^f?*ri ^mn ^ 
f*njrTO* ^rawis r srTf*r cswfwr^i 
^fWwr^r ^f??” i nra T-ftrsttiR sti 
wr> srf% i* 

* “The following singular stbry will attest one of 
the uses to which the telegraph may he put to 
in cases of emergency. * A young lady, daughter 
of a wealthy merchant, was much attached to a 
clerk in her father’s' office. The father objected 
to the match, having some wealthier son-in-law in 
his eye, and imagining too, that marriage was too 
expensive a luxury for a 4 clerk on i,T3() a year. It 
so happened that while the clerk had gone to a 
distant town, the father was drawing np the speei- 
n tion of the contract between tlm daughter and 
i h bachelor. The * daughter w r ent off to the 
£e!e|^apu ^gj ce and telegraphed to her lover to 



■nf%c® cw’t 
' ^5 <^ "CtsT! 

M*RTl 'Stfe ^?ttV tf*ft*T 
TRt ^fW“l 1 • 

• • 

tsr [^rtwfssw?* ^t*r*r 

^ i] 

4T* 'SRJ cSfrCT f%?\n e$W-KH 

"■■*■•■ — — “ — " '■" ’ r ■ ‘ , ‘ * — ■ “* 

take liis place at the other end of the telegraph 
with a clergyman. While reading the service the 
fatal “ I will” was sent by telegraph, and they 
were married ! When tfie father summoned his 
daughter into the presence of her would-be-future 
husband, slie % declared ^he w as already married, 
and stated the circumstances. The Either then 
threatened to try the validity of the marriage in a 
Court of Justice, but nhver carried his threa^into 
execution. Shade of departed Lomond, is this one 
of the innocent and “ thousand times more harm- 
less” uses of tlie Telegraph ¥ y —Englishman, 22d 
April, 1$54.— [«rtp1 <*&*{**¥ c? mfti 
w* i] 



VJs8 I 

*ray ’r^Ftra foprai c?‘ to to «w 
TO«l? ^ fTO«i fsTtfaWT* 

CTftC^fo CTOH, TOiTOfifo ^TOf? Jfl 
f%f*TC?T ^J|CTr^ TO C? 

^froR, <2rsjT*n TOre *ftfir*ii,^f%« 

TOtre <rr^<?o ^ <r^, ^srtfn ^t- 
TO to^I 1 * ^f?f- 

TO*i 

iva i srsf^ss ^toi cto*t c^tIto* 

%' 

c?r*r^ wR TOt? ^nra cw TOt^t 
•2rt%ff^? frare off*&ro, ^ to? 
srst^re ^ct, f^ *r c? 

<£ c&m ffo» w *rr^ 
to <£ #f%$l%<t <x to? 4 - ^ c?f*t- 
cs^ ?i— cwfsttro, ^1 <£ *rfg^ 
Gmtf^ tot? toss '2ft^»r^t m. 

fro i ^ ^totot ^cTn 51 

toto? ^s -qim nfro ?to TOt^r 

TOtref?ro^ mij ^ fzfi- • 

TO <^^9 *tf*6 ^ffc ? t 



^ v 3j | ws <p c^ti^Tst^ 

^r-R® afTOr wrs ®tt<r ^rfs® fi ^f?rei 
sr^ <ts» cmwi CW\f,? GP*W^5 ^Ffgin 
f tUt *rf3® ^ *tC3<i 

c*ra ‘ %r<n ^<f cw if ^ c*it ®tk. 

■sri?® c^-xf fas** -5ft% arr^F ^rsrnr ®T<r 
^ <Ffgre f^cfi 

-v^ i c^ ttfi *t tc*Rfoc$ni 

FfTT^ -2jf*^f% ^JW ] 

;-4 fkanr® 1 }> 'a CT <?Rt®F 
®tfi c?*R *f 2®.^Tsrr<j ®h ■arfi^nri ^sf«ra? 
W? C*flF?'9 wrfawW I ff> 'S ^T? fo- 
f&5 FW C^tR^F ^trt <$ ®tK fR® 
csfit^f ?jR<t fc^rca. ^g»r*f ^ f-R® 

OT-m C*flt«t Q artfforc I 4* fRF ^S» 

• • 

•a c5fRr.®F *rs**ra cfc’rcro 

®r<r, £fre }> RR® c*h^ 

i if ®f3 ^Rfft 

. j^fsiR^ *rrrtr i w \g, x®K? 

Wf ’•T? c^rro fasr* 



WvS TO ffafl *ffaffr 5 < 2 f- 

fM*. ^ I ?TOM *T^PS ^5> TO? f?TO 

TO^ ?1 TO TO ^TO e i <£ ff> C«fa 
jr^TOr ^? I c?TO «*? To f?jrj«. fa- 
ll? T?r- ctIw £ c^ticto |W<r*r 'CTt*f 
^11 

^ir-v i J? c?ro ^1? fafTO 

TO •iTOcro, TOt? fTO? ^*r? ?f?re 
TOft w to? 4?^ *r?r??t? cTO "W- 
?*t to^ «r«ffa, c*ri^ *r*rr?si ‘ toi- 
wi to? ?i ?fro ^rfe^.TOa i tot ^ 
TO^factf *f> N», fafTO IfarfaV 5 ? 
«r«fa* ^t> <^rtt> tott^i TOtfw^n:^ 
^rfro? TO?t ?t .?•%?> fitt? TOtn TOM 
TO^tow: i 

i ^f, ?Ri cTOps*, toi ^ 
na lTO*“ i & tTO*' ^5 f> to? <nfas?i 

% cafi^WW* «TT» ?t?fastf fet?' ?W? 
^ -top *{> TOap? TO?r?t|t$ to? 
?i f 



—i • * 

i <$, srr^a «t- 

*1 sssft «$ c * to *T, 

■^rf^n^ cmt? *f> *rr^r *r*ft 

i s * 

<T'» 'S? ftgr®, fttr^rra srrc^sfr ft- 
’®it 5 ^ c i *tf%re J? <|t, c*i^ 
«r*rw Tfw *rra i # w^ c i »n- 
wi srtre, <£.c«ri^ ^tn v»> 
uc^ -i ^ ^rt^'t -cmn 

*>s s5<tt 3ff, cmra *f, 

TO i aF^rm ^*1 «rrre wtfjn^r i 
>a» i ^ <{\% A> <31^ Tfrs?^ 
C*Rf*1®T TO J? ceft^TO 'V, 

Ttt* c*i w®F ?wt to 

£ c*f5^c<TO.TOi tt^ *rcs, <ro* 

$ *\, %C5T >2{^Tt^f5 ^t®T 

TOi $ ^t^sr Tff5t tots c’rVwm 
<f 00 -stt^st ^srw^re cro 

i^n i 

'■rrsRn ^ ct ct*tow* ^tfro , 



0 

*ftf%iri W3l ^txsra fc*ra 
iff$r ^?r w <$ c«ti^, ^f«rs awsa *rfa*i ^i- 
f%x«r to*t« 5if|^i ^flx^ *it^i faf?nn1% 
^f? <£ *rt*ti ^t¥ c^ ^ 

^ Cefi^W'3 ^<F c^tWl^fw W 

r K 

c<t c^ c^f*f«T *Mz^ ^rgi ^ tt^w c®- 

\ ■ 

f^Ts ^ ^ ^TtfXW TO « *f*F*l- 

f^x-Jt to to ^txw, ^'f? ^ tow 
f%"l_ cWt^tx^ toi to ^mx^ ^3TO 
w to ^ to? 

f?$Txro ^rt% to ^i, to? ^ c^rrwi 

to *rxw i 

i 4 tots: c? TO? ?TOw TOI ?l- 
#x? c?t TOx? TO[*rf? cTOl *ifsx? f%i 
toto fagrr^fa ?x^? toi f^w.*? ?toi 
t? toi fsrRx^f^ i 
o* [to*ri%xw? *rr$f% 

TO iJ 

$ fparrf^ TO$f%? ?x$? toi ^t^xn 
toto w*ft? mi i 





1 ret<tf ^rff%re & fire* 

?¥, w srf%f f^ 7p, fsf^j m^\ otH.- 

c*% f r^i #mi TT^Ftn cf r$f i r ®^- 

*ifs ww sfrenr «ttc^ i 7f, 0t%x® 5rr?i 

# « 

^1 C*Rf*t?t WtlRCTR, £ C*R- 

f*f*r ^R^f%s ^fsfteri ^t?l regret fl Jf?- 
faf^re 1= ^rf%ss ^T~3 ! Tq^ £tf%ff%re 
c^ W? fsfif® fir rethrew;, Ft^l 
^rrcF, • res- Ft^t? ^rrai ^ f^t^h cft* 
’• '<rtr<F w ^*ffH wcw c*rcf»r- 
wi cs^tnr’wt? ^t<ri ^Pirfifw 
*fTF I 

I <xref%?r TOf? 

cro*r trjts f^rel^ 

*T^tC3 -*1TOr I 

^T<n C^Ri^f^ *tt% ^3 C3^- 

^*r reft^g tri f^ret^ T R- 

ftfsr&ec*f% 3^3 ftwi 3<3i 3T>- 
re *itta i 



Vl> 1 

^ I Cm { Bain) 3ftt^? 

TI 3HTW ^i- 

^r*R TOPR ferfasl C*- 

^ r ?r *inr i whl i 


c^^rc-n y^i*Rf W«m ot«tr 
*rrs siroi r 

>&«) i 4^T>1 c*ftT>r*[ (Potash) sil- 

’sptr?? *n?r fan. to® ®5*rf?r 

R’SFTCS? :BTTO (Nittic Acid; 4ft9 

?T^T>?3Frf?[® ^ (Hydm liloric) ^T3 

fV^s | 

>^b - 1 \~s ^fatM 4^1 

'«P5> faf 5 *® c^w, ^ttsRtft? fr^rsti 

<r-fk® i ( ^rrotf*!® fa- 
ynffa ^ f<w TOf*r *ffa*?Fr 

TO*> ) I 

i $ Tun?} carers 



cSf&rsrr^ i* 

C=T \5t^t fT^rr?m ^Negative Pole) 

^<r° *? ‘vft^r 1 !^ *rf^ 

<Tl \TW5 *t®Tf*1 <k 
* *<! ' 
(Positive Pole) I 

*»« V I 

* , \ 

^*1 C5CW3 

R^m ^<r» V$nR ?i 

**r*f ?p?rr^p5 i 
*.oj to TORf TOi ^ 

$tTOr Rf/s. srR-^ ftcn *? ffa 
^1 t f^F5T^< ^CT , ^ ^TTOra 

*3^ -2tTO ^ptl FfnT^OT f(2T T! 

fnspB^B ^psr sr^M nrro i 

i .fSjpiQ® ' 

^{% •srgRf^a -srr^fj^ w^ a , ®rf% 

■srrrs*. Fmt^car i <b cm* «r- 

(^ITTO^TO C®T*t1 

«TO ws c*rn* ?b. 5f§bi nr zn 

50) i 

*.o\»‘> ^r,n R^T^ 4f3t^^*R Gt&5. 



« w-i 

w*r ^i— 

f^*r osrenr rrto ^ri *37^ ^z^z*i 
fsrfVnn <*hpe*i ^tai ^ c^rt^w> 
c^Rct ^ c«y«tt f%?i7:n t?s to t*i 

i» 3 i c^ ctots 7 ?«ri fsif^tf^ toi *ft- 
ct? (^o) <j>f% tf^, <£ 
?WTO ^[2F*f '<R^ 'W, 

Ov, 

tosi^w TO ^c? w ?f^wR^ 
c*rrfrT cTO w^ *flro 1 
tff ^r c*i TO fw ^c? ? 

^ofi- I 'F'gjir^ C^, t»TC^ 5 T3 ; 

fw «tto c*rt ft^i cwks 

*|fTO $ c^pt's ^rsi-tro 1 t , 

^ 1 V*R CT wfsmTO‘ 1 ? 

<TO*T TO f%ft ^5hC*f ^ C7F5T fSl- 

TOtosr 1 

*.•<* 1 «<? csmn *wto*j vc* 
^c’f? to ^ *f«Rr ^1 tor 

*fTOtir ^ «fTO 1 



<F I i $ 

^ /. 

\o\r) J? TTWTT 

c?$ <F*r tfstsnr i ^ 

^rut? ^f% ^sn o?r*M ^Tf i 
* # 

*.oa> I crt <^5T. 'S <p«fVW $t^1 f%- 
w to ^ttc¥, ^t^t? «rf%fl% ^rtc*Rf%- 
cw?i 0>^) c^T?r ^m?f% %fl**faCT ^rflr^r 

I 

^rtftroa fare 

*. 4%R^1 fWW*ftt3 *RT^ ^fs- 

^ffST ! 


JiSf^:' i 







I 


#*i?rit£v«? *r*r >$ f^c ji? 3 t 

337 ^^ . s *r.e i r<r ^C5? *sn^ 

^73“53C34 H)!~5 CSlt*& <^t<rcT C»??T7r~? "1*1^* 

^Sft^sft iVd-8 iftCtf? >8 fSOTTO Ttyl 

*£)7\ ^ t^» TT?*? (T^I^C^ »t*ti$/T3f f^frcti T C 5 St 7 * ** 
*jT St^CSCW I 

:>K*8 3Tt>i ^8 TRT^ I 

<*fiRl?r e "!> *M 

3/tn ster^T? fi??rsr ■sn^at i 

[c?i>*U i] 

^7?T3TOCT v ^C^fi^5 C®f*J$f*Op?r *ft# 7^- 
fc>13[ S ^l? 1 ^t^lJ fcT*T s>? faTO f *fiM,<I fV<M 
7C7T frfV^ s^7tcw "«r?^ ^ftC5<i fi-] f **r c?*esj 
| 

<n>fif£f Xp ^ W* * fir 05 <- 

VfFOR *pSTll SlifiPC**? I ij 

e» ’ * 

* *t?i i ? r ?tffc??r Ff'orw?-' $ *nf*ra 

ac»r? sic*/. cfcfsigtw* m?? wt*c* c*?*< 

^ ^t^t^cir^ ^put: *nfoc** i *T3 ^ ?tj$ 

Tt^c^csr Sl^ ^?r;r?r csr?*^ atstys csst* ^jfr^ fa 
4 c^rc*r^c c*fa shw c9fa- 



ci>f®r<3jpF i yj<t 

Jf-CSF<T "ft* 2}^|5T *ftf?TC*3T i 

f*<§ $ C? P|*( fa?rsr i? 

^stfs ?f%;i> *ftftrre* tf% i 

fcsn tcff?*{§* c§fr$jr^ *t*H jyflr^t? fa 
?»t9*?[ff«ret?r w*s i] 

• > vrrsi i csr 'wre £f*:C<r? ^^f?r^r5 ?« 

'si^vrf^'tf.s c^c*r?r Vc*r; tcwS? c§fegtc^?r 

*?t* <Rt<r fa^t ^ ^jsjfs -$f§!> ; »i^i ^stl$r 

?ic^r c*rt 3Jf%s ■stsrr? t>t^t?t wfa* n^sttaT^cwfj 
r,-^;^^ *j j? rSfijgtsp *f*si*> ^®t?t <uc*r*$t- 

?t?r mt; <rrf%; ^15 **ra •'srafa* ®#teri- 

c^t^fj i 

% • 

(if St *! ? dffagtSp gmJ5 fis 5t^t«W5 F's l] 

6 vrji i c^r ^Jf® 5 c*ti? ^O^fiNs c^fsrjft^ f?- 
JU'pnr? affirm fa^i c^t%r wfjm? *ttt?ri cwtac 
JT^fsF ^ii^rt?rf5 f* *ft^it?r ®wj 3 c^fSifftsp 
J5c<r ftii ^5t^T<r jj’^i^Yjr c^Ih ®T*u ^c? c»i$: ?;f?? 
>airi : gfc^j^ ^gwstcvs s*Uj. *(sgi*t ®W3 awfir® 
s^srtmt? c^rt^tj 5:%C3?5 *f« i 
[^^fsspcsi <rrf*f^ sjcsra n^atsp ^f«- 

*t<j =*f<rc$ *hc<r il 

8 sfjji i JTJretjft c^f* ^r®Ji**tT* 3Tt*ftm $?*if%5 
vXcm ^'<r cattle* Sif 5 ««*?« ?t*tp 

cw C*t? 5TCVIJ 5 5tf v t : 5 C*J?t t?51<P®® CT>- 

1 fsgfTp ^sffVpp-? mfzvs *f« ( 

l<t?«fc4^ e?si c<rt$ twrwj srsftcs c§f« g?Tp %'- 
afires «ttf?rraJt » 

t irtin i c*l(^fc?r isi?^.i2aLitsaaas 





csrsnrsr ?W^t *t«ra ^fsr «c?sr, <s«m c*fa e^sr 
C^Wtfa CJc T C?TT5«I fa*d> 4ft«T^t?C1T!t Sflfa ^3 
*C5!*fjj;* c^fsijftcsp? “ifa WttZS Wl'csj'frw ^qfa 
fawn wij cnt cvfhsjtcmz -s * 73 jst<r stJrfa 
wot *rfvf*f^P 5 *rfafar spflrc^iT tfa 1 

iSfs ca^it^ <!t5l^<r ?t3*Tc?rc«&a d>fa$f:- 

ci ?3 rsfaf-acjnr f<fV‘«f?c^ «lffsc^ i] 

* *riui 1 7^5 c^tc'ar:?? filers sf^ar^ cs^??r ?f’>»- 
^<r, fli**fc*!c«i»? ^tfafa fc^fiN ^f^gtiTp^ *far 5 fai- 
t?f$r fa fire a. 4* wttw<r ^ir«r^ ai *r? f?fa 
»nrc?r > ^facs 'itfac^ar i <as\ «r fasrtu o>.fairsr s 
faretryesr wt* s *rc*$ st^rta' irfacra 6 
fafVt® falSft? 3 >far 5 »ftf<IKi( tfa 1 

U^Ptsr agfa fa ,rirt*ntW3 ffa'«c<x «r?«fcit'S Wiff i?- 

C*H Hi l) 

2 srfai 1 c^fa Hirfa tx*r*fi»fa cfcfa£ffctg<r c^fa fa- 
f5*r«t?r vljsjm emtz ?rf%=cip 5fafa?fa awi ctf^-m 
estesr, or*: ^jfa* e»rt hj, cs 

c*1h apfa fa enfant* ^ ^fa^cw vr?q'cir«& *ftff 7?c?ra 
hi 1 no?t\ cart: gfat? «gfa nrfa* cjt$: £fat? c® 1 h 
fa cn^gHtCH? rrt^t ^tr.zi hi, c*?si ufa c*fa Jjjfa 5 ^ir. 

entente fa fa $ agfa fa cnfaHtH 

*?rt? <sw c*r rrff tfa 1 
[e#fSrjftc*g?r H^s«rtHt?r c??t=r *t!Vs ^fiforfaHirc^ 
hi ?nrw? w«rt 1] 

tr «t?t 1 nfa c*gfa ?jfa* 'sr^srfafaHi ^‘fesre'i?? 
e^faffrws? wifF^^tata- ac?«t *'.< s> faji ch* ^?t<ri- 
.gtaJgs m rgfa gt^refag fa ufas ■i nvn- 



* cfefsfaft* 1 :> 3 s 

•tirflts'Sxs gftcs ^5* ^pfSic^ gfg* a r gl gfg, ft^ 
•jure east;* spt^j^Ptjrc^^ ft gtasc?V ^s-n asfc asg';- 
9wzv- atfagftftgl 'sfttjr atgi ft f<tr at?, ^sc? eift 
*;% -ts i^rasft 5 r ^(%5 ajtgfaft cgft; gifcgas 
*ft i 

[■ift Jf’j Ij 

* & Sfft! I CS CVS. ^t?T 5 f fi> ?t ft Vffl<( cgftgft 5 f<T- 

?!, fa «ftc5<i ft '.■5iS gtftgfg fas ga csjfs- 

gfa asfirai ft catg £ftjx?» *tg«i'csrc^>sr 
tOTSsfift ctftff}!;T 55 »itc 5 <r 5 t ?1 gC ^5 5 t?ITSCaj CSt* 
atw! ggrt? ft ®airft 3 t<r 5 t<r, 

2 tc^J 5 gift ijt: g&.gc?r<r 'swftas fsrgftg »fft 4 ggft 5 
, ft vfftsfsftg! vc?rw gtatg. ftgi asftsrtgi ftat<r, 
ftjufal ajftgtgi -s vcwv ^ag sfcs<t cgft s$z -.v 1 

• egftgt? 551 1] 

sfijt) 1 eg evs afiftrPSftn'T*' gggcsitEgfw 
?c«Ts>f!>ft eifftffregs? c^ft «rfrtr<r ft "ftcasr C5tg atwrj 
»f% ft cgftgft 5cg cgt gift T>ftfg awfaas 
ggfsrfg fg cgfwgtxga ,?ft,i _ * 

(sfa^gt^js^as* ggisr =r1 afafegt? ft e*tt*rat?r *rft«r 
sjaf’n afgtft ws 1) 

s> 4 ft?i 1 c^ft gfsgs? fnft^jstg 

5 c 6 fag«p cat® gift* csfg gift *rffet$gft ftfats 

vfftc?i *r*r, gft sftarai asftil ft afti epi- 

tn gic-g ft ggi ft <gfgr#g aeg ft gi iftti, fti? 
eg? gftftg eg eat® gift afttca ewggi gfg s cstftft 
gtftcT $1 ^ga cast,g*gift agaftl ft 
sftt*t ap-, vz* cg^^jfts jt, g*.gcgg ftatPft tgitci • 



MV cfrfastW I 

ft *r ft itsift^i vzinf ?$-?ft, ft?: sft't- 
?t?i ft?ft, ^5taf3! ^ 5 J ?cs? c?tsr< stc?® tft i 
[ ; sriT?rE?rc'i<r,Ta i) 

5* vrftl i 45T5 s:s& ft<rg: Strft ?1 e? c^rr srftsti?^ 
ft ^src^trarif, ft?t ?ftfc? c?sft jt?t? ftftj?$ca 
ft *J.g;ftjft jt*% ?<i ’-AST's ^5 t*tj "s: Jt r '.;!T ?(:•■'? 
c?t^ ??. ft?: *flsr5 c* ts( jj?!? *f fatten ft as;¥ft?i 
ftc® tftsr&rsr ft' ftsr? j;:?. ^xra ^csr* ?ift= 4* 
*ts ^ftt?r ®<lft*s[ft c?ft/ t:ft i 

fts«fc?nrc* << 15 " ?i c;*s<ti c«rc« *r?t? 

?*S!j *• 

:>% *rfti 1 c*r ??ft atfcft??<r ftftsfr -»r<rE ?l .:?s?> 
ftgfC? CTPt? *T?tSr, c? c*? ^^^cs&fty^sftft?!, 

^•fcST'fcc® ^tfSSjfC?. tcswfjft CTjfs:- 

gfctp? sftl aftt?. c»ft ?7f%= ?s.?c??i ^sc«tft!F fs;- 

?fC? ^■ftsfSTJTrs^s^ft «*rftj£t?ft*fl J5C?? ?f?ft ft?! 
®<ftsrfti ft?T? T5TSJ31 Tg«? SfC'3? C?t*fT 1 

ftft*f5 JT?t? atfcttsft **J I] 

>8 *fftl 1 c? c*? cprt? ? t ?t? fsr«W ft Jfftpf? 
tf5«fcsiE'tft ^iftrs ctftjftc»? »fti sftss?! 

ft ca?*! ft ca<t*i ^<rft drifts 

fsr?tc? ?sfs^ aftfftnft^ ft aftas- 

ft?1 fC?Sf ??•'!!? ft Sffftt?! ft?ft %'S? ?Ci? 

C?ttfJ tfk I 

a®tf«? ?J ft?! WWJ C?tMJ 

?tc?® l] 

:>» vfti 1 s}*l ?1 ?t?i,c? c*l? 

, ?ift ??ftt‘Vft c^tdNr «4?rftft aftsrt- 



C&fSMTftF I • 

*$*!>£ *lf5E?T vflt 'BTt^W? »<llfl50S S8V?T?r 
firfSH&cwisr *t>t3t<r wc<i, o r? */f9'£art*m*r®?>t= : r. 
c* *tf?it§t> *r:c*c*rr *c*t j? * 1*731* yf- 

*los flsrs c*'* *tfs>cg>'(> *ft:^c<r<r srt?r wi 

T&ZS ■sffst?* *f5 I 

is*jfrsit*l c* r gfwtcjr -srtwfa *5x*w ^J*T<r wstt 0 

• • 

1V» 4fT?n I 4^ *ttS'C*3.fi!*t;tt*pT CJ a\ -St*7?tC** 
n:»tT :vz*i ®^Trt?l *ttC3 ^*^5 c* cw;* 

7J% -5[*t?rtidt **, CJf t^CSrf*®* frp»*t* SfBt" r * 

s’ cJi*- "«r»i?tcv<r awj, w^siwtv fw *t*qt® f* 
"ts-c?/ f**i <jc«ffW*tcw<r f* f*r'.**jc33 f* 
strrtw.s c* «*f* 5 f!*>* *t*s fir •^TVcttst fwrfi cn fan 
sr.Tf®t§5* rpc*^*? f* »t?^f *tf®t$l> ^ICSC'S fa* 
wii^sTTf 5 *tfac§>cT><r ^*5if*tc? vm*:fic or c^*n 
TrffS^ ^sitwt? ncf j. 4 *t*7?rt* •$1*1?' v?’ 

CJfV ✓tfa*? IT’S *4C5*«ttf<rC** *y%fl' , A 4^ e^srsci 
sjt*>* -s;53» fir *itc*? *1<p f* cwt* ejfa 5 ? *•» 

<7n:? ^ c*i* J^rt/tacs *wss r -sir 4 ? 

Tf’i *?C5 ^f 5 i 

art* *MJ-g*w3'‘i fafi csfa^sn? ctr'*tf*3FCJr ?' ■ 
fifl v^vs «ftr?c^?5 1 or* *t?j75 w? t nfw? sjwt? '1 
i* *i<ri i cwt* ^{$>t *j*p fir *hn*tf* c* c* f*t 
art* *t*)*s ** fit c* fa faisfa ** ifafattret* 

fa wt*T .wf?*t? f**c*<r 5S3 5 ;? ?Tf$ei r5r?rs art 

cw**t ori*««i3FEjr *tfa«r i art* *rt*r« 

, *?«i fa,§-f* fa? fast? c* a*t«i®c* sir *5t»t 4 3£f*- 

*j«» writ *n**trw**?r?w *1 i fa=* *tfl> e<t'- 

^sirstw Otto «t*'S*i*’ *ffa? f* 7il7WT 9t«T . 



iVre I 

fasten stsj F« ^sp5=r, «?t* ^<r*i f® ^si 

fa f«5tc?ni *tc*, ^ «i?'e?mT<5cir. atfctt *rttx**, 4?\ 
stfa 5f?c«i<t fa s;fC5!?r fa f?5tc?5 ^ns 

JS^Ifal 5*1 fa^f «r JiW-7 SS?I f?f?r‘c? $Mt« 
■i 3plt^ afafa? 5?. v5W $ JftWJtS .£<Sta *Tfal ,5$ 
$ ctffa *rfaj^ Jf5«i fa ^sr fa f<5T« *ri- 

;sr*f®cg>$ jtIts? 'srt'^^ , snfa^tt' f ifa afa Jtifa*! 

: st^«i ssfare atc<R 1! 

itr Hfm i ^ 5 t?tt C?t ^St^SfCSf? c *?51 ®<ft- 

srt*n?-»»» ate? ^stTt? csptsr 3tfa*t ?ttf®c§$ 

jftir? fasts -s fimfs sfasts fatfata blasts c^t* 
«ttfas»i*i? stcs;<t<i fa<pc^, fay fsffa® ^ttlMJlr^r ^st- 
srdpwr ssfar 3sfara -st^sscs farts* c^ts sttR- 
C jc$S fa®CT>, ^4*1 rfare *TtC<R I am fasfa$31 r*- 
tsifat -an '5 ^rfjT$4^ rtcsc?s(?fs fa nf®r§- 

C^<I CW? af% (.Sp'Tsrtft crfa^tTfa f?7CTT OI Wa 

fafa •*fic§ cat: fafas ^rrer, ^>5* a^t? afac* ant® 
qcstv -strfa^r^ rto><r fa sttf®c§$, sttfac^i? 

rtesas afa ^stfafa wst^pfic? *fars 

atfawr tfs 1 * 9 

i*f?(«icjw> ^if^nSfa? rtcscssfarcw s f5*|H?r rifa- 
C§5f5r5tCiP fat*T3 5p^T5l szs spr$/ tffa?TS *ffa* : f£c5 
ate??? 0 

t>S> m\ 1 *tf®c§> Tjt!TF<r * 5 ttfar$t'i? rtCSCS? fa? 1 
c^St rtfaa|ci>? afa C® tar cst^^l 
$t?t?l ■srftstaFC^ <? vsi^trre ®Ttf> 
atpr. srtf®t:$^ *rtcss -st^H m ^fsca-s 41V5 c^ts 



■sFs^tsrc? ®fft; asfgcss. ?tst? sta-«fcsis> Jin's ea>:^ ®r‘‘*- 
ntcsar® fas cv*$t stfscSfec® *jtvtt?«i *tf« ? 
fHC« MtCjTS I f*% JW5 ®nfs?>W SltT? fas 
Sftfac^ casts csts SAJI'S ’Efsrcet %*f3T ■ar t*it«- 
3 s'-sts? 'stfswr^r *ij Jias srtcsg Vc«n 

5 tfsc §5 fsasrfj! ntlk •Ktc? I *f?T =5 ® 7 S 1 

as«aies<snfsfc5>i> stcn? sstfvfstsr c^ts ^ytfs#!^ sic?- 
c?<r f* ’stints, wts casjs csrfft nffac^c^V 
cV easts e*rt®nnti srte® 3 ®itfM>l«i? si- 

(W? f®fi e\5^St aifecgtc^r ?ts^tns csts ssic? 
^ctsr asfgcas *HE 5 s tf% 1 

iwjtsptsl es^fastc? •sr rifts asfgc? Ttcsas i— <3*1* 
®f?atg jbf S’^rfffSTffs si sttfascsr aicatf 1) 

« ? « *rt|l i es ^m?tcvr<r c®?5t sgtntst? ws n-trs 
^tcg ®tnt? fsfscs easts ffs&s ^tsp fk nts f® stfs- 
cg>j> stats fas stN> Etfae$^ stcFc?<r ?rr?i fas?; ntfa- 
e$ri??r aFsretsses ^ftssra c®ts ajf«=a 

5 t?l fas? I ntfsK^fc STta>c??* casts ^ttf*r^t e & stcarcagr 
*t?l f®¥i e$<j 5 t stf®c^c§?- st?! Jit ®tttcsjr "tts^cs 
esr Jt®*i wjtsrtsl ®?1 st? «t?1 si ore?! csc^i, 3 str- 
uts! • 5 Jc^ts ; <®ts ®T?m<r«<r *$•««. *51 *f$«?tsi- 
^csr ^gifts nfsr •« ®ra?t5 s^fs cast® ®f??i st- 
aff's ,?E3c«i5 «t?l asrtst? nfres »rrfgcaa> 1 jm sfs 
easts ®<rtstsl si cs-ssi si? jists 

c®rs ®rsj®t?r® e'ass ^*%C 5 oftegs , st* > f?tfSfEs: esj- 
■^t? ®gisr?, 451. esr * itm 3 ca?t®t *fjr«?tsi «?tc*rt»r 
s^ftsitsc® si ntes *TtCfT est«f?J« sWps %§s csstt?" 
ststc® ®raar asfgsri ftt«ti s>? 1 3 ea? t®t *t?s?tsi 



>-<-4 

«?te*ftcs? falxes or ^Ts « ss?faf^&stts?i5 cs* 
Tits « sue? ^H?t? ?if®? s$?t? fsse? ?fa es* 
xjfa* £ *t*rr*t?e*? ^estxxcs ®tfas faes ■‘lie?, $c? 
stsie* *c?w *?i sfte?* si* j 5?“, 4 siwf?* 4 w- 
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